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A full line of top-quality floppies, in virtually every 5 1 U" and 8" model, for compatibility with virtually every computer on the marke 
Guaranteed to meet or exceed every industry standard, certified 100% error-free and problem-free, and to maintain its quality for at least 12 
(or over a lifetime of heavy-duty use). 

es, Inc, 55 Providence Highway, Norwood, MA 02062 or call toll-free 1-800-343-8413. 

' - " ollect (617) 769-8150. Telex 951-624. 


ELEPHANT NEVER FORGETS. 



WordPro 3 Plus764 

The #1 Selling Word Processor for the Commodore 64™ 


WordPro 3 Plus™/64 and SpellRight Plus’" provide a total word 
processing solution for the Commodore 64” which gives you: 

* Sophisticated Word Processing 

* Built-in Mail Merging for Form Letters 

* Math Functions for Column Totals 

* Fast and Complete Spell Checking via SpellRight Plus 

* A Super Value (two programs) for Only $99.95! 

WordPro and SpellRight are both specifically designed for the 
novice user with no computer or word processing experience 
whatsoever. And with over 40,000 WordPro versions sold, you 
can be sure that WordPro is a very sophisticated word 
processor loaded with powerful features including: Transfer, 
Insert, Delete, and Rearrange Text, Auto Page Numbering, Math 
Functions, Headers, Footers, Global Search and Replace, the 
Ability to Create Multiple Personalized Letters and Documents, 
and much more. WordPro can create documents of virtually 
any length and will print up to 165 columns wide. You get all of 
this PLUS fast and complete spell checking using SpellRight 
Plus! 


SpellRight Plus locates and highlights misspelled words and 
then allows you to guickly correct the misspellings — 
improving the quality of your letters and reports. 

And, best of all, WordPro and SpellRight’s powerful arsenal 
of features can be put to use almost immediately — by even 
the novice user. So whether you're a student, professional 
writer, in business, education or a hobbyist, you’ll quickly 
become a WordPro Pro! 

Both WordPro and SpellRight Plus are also available separately 
at popular computer outlets nationwide. 

Invest in the best.. WordPro Plus. In a class by itself. 

Professional Software Inc. 

51 Fremont Street (617) 444-5224 

Needham, MA 02194 Telex: 951579 


Dealer and Distributor inquiries are invited. 








ELEVEN THINGS 
YOUCAN DO 
ON THE VERY FIRST DAY 


■four first day with PCjr isn’t just 
exciting. 

It’s rewarding. 

This IBM® personal computer quickly 
hooks up to the family TV. And there’s a lot 
you can do right from the start. 

Kjr MAKES IT EASY 

PCjr was designed to make the 
whole family feel at home with 
computers. 

The keyboard, for example, 
doesn’t need a 
connecting cord. This 
refreshing bit of 
technology—the IBM 
“Freeboard”—frees you 
to get comfortable up t 
twenty feet away. 

And the keys are 
color-coded, so even a 
beginner can find the 
right key for the right job. 

Right away. 

YOU’RE OFF AND RUNNING 
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1. Home Loan for 

2. Monthly IBM Pr 

Expenses 

3. Word Race 8. Alarm Clock 

4. Shopping List 9. Checkbook 

5. Recipe File 10. Address Book 

6. Hie Game 11. Telephone 

7. Typewriter Connector 


And when it’s time to relax, PCjr is 
always game. Plug in an entertainment 
cartridge and let the fun begin. 

ACOMPUTER THAT CAN 
GROW WITH YOU 


PCjr is the most affordable of 
IBM personal computers. 

with the 

128KB model, equipped with 
diskette drive, for about $1300. 
Or the 64KB base model, 
about $700. (Prices apply at 
Product Centers, and may vary 

And as your needs become more 
sophisticated, PCjr can easily keep 
pace. With add-it-yourself options 
like a printer, diskette drive 
and internal modem for telecom¬ 
munications, even the lowest-priced 
grow up fast. 


.n start using PCjr as soon as you 
:t it up. The Sampler Diskette (included with 1-800-IBM-PCJR. In Alaska and Hawaii. 


Visit an authorized IBM PCjr dealer 
IBM Product Center and see all the things 
PCjr can do. For the location nearest you, call 


diskette-drive models) gives you eleven useful 1-800-447-0890. 
mini-programs to choose from. 

Including: 

A home spreadsheet to help keep your 
expenses in line. 

An electronic address book to help you 
sort out who’s who and who’s where. 

A home loan calculator that can tell you 
interesting things about your principal. 

An easy-access file for recipes. A 
checkbook balancer. And a challenging word I 

Of course, the Sampler Diskette is merely a 
taste of what you can do with PCjr. Vju can buy p 
easy-to-follow programs to help you write letters, 1 
plan your finances, educate the kids, file tax data | 

— to help the whole family use its 
better advantage. 

Plus, PCjr runs many of 
the IBM Personal Computer 
programs that run on the IBM PC 
and PC/XT. So you can finish at 


















COMPUTERS WITH ATARI 


Atari® presents the 
five greatest advances 
in the creative arts 
since someone put 
72 crayons in one box. 


electronic orange? Surely Van 
~ ' ' " e flowers 

;e glow- 

gs in your TV screen). And 
you bet Beethoven would be blown 
away by a computer synthesized 
symphony 

Too bad. They were all bom too 
early But luckily you weren't. Be¬ 
cause Atari makes several home 
computer products to help you 
create all these things and more. 

First, there's ATARI Paint.* the 
program that turns the joystick you 
already own into a computerized 
paintbrush that helps you explore 
the fascinating world of computer 
art. 

Get the magic touch with 
Atari Touch Tablet. 

I The ATARI Touch 
Tablet with Atari- 
Artist”’software 
cartridge turns 
your TV into a 
^ magic palette of 
128 dazzling colors. 
The Touch Tablet works a 
little like an electronic slate. Hook it 
into any ATARI Computer and what 
you draw on the tablet will in- 

m the Touch Tablet 
with the unique electronic stylus 
that comes with it—or even with 
your finger. 

And all the on-screen com¬ 
mands that control your Touch Tab¬ 
let are labelled with simple sym- 



stantly appear oi 


as well as words. So everyone 
i preschoolers to grandparents 
can create without going near the 



Atari Light Pen lets you 
write right on the screen. 

ATARI Light Pen with A 
Graphics”’ software cartridge is 
among th 
teaching 

ativity. To draw circles. 


pen to your TV screen and VOILA 
.. .Atrail of sparkling color follows it. 

You can All in your sketches with 
one or more of 128 colors. Or 
choose from over 2,800 patterns. 

Roll over Beethoven, 
AtarlMuslc Is here. 

Sure, Beethoven took music les¬ 
sons. But even he didn't get the 
head start you'll get with 
AtariMusic" I or AtariMusic"’ II. 
And once you understand the 


basics you'll be ready to move up to 
ATARI Music Composer® and 
create original compositions in four 
part harmony! 

All of these programs were de¬ 
signed to get the best from your 
ATARI Computer, including the 
ATARI 800XL”’ or the less expensive 
ATARI 600XL" Both machines give 
you unsurpassed Atari graphics 
and four sound channels. And 
whether you're painting with light 
or composing ' " 
puter keyboard, you can store 
your creation on the ATARI 
1010”' Program Recorder 
or the more sophisticated 
1050" Disk Drive. 

And if all that doesn't 
convince you that our ne 
programs are a giant step beyond 
crayons, consider this: the kids 
will never write on the wall with a 
computer. 
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DISCOVER 
WHAT YOU AND 
ATARI 
CAN DO. 
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EDITOR'S NOTES 


This month. Senior Editor Richard 
Mansfield responds to an attack 
on personal computing in this 
guest editorial. 

Robert C. Lock 
Editor In Chief 


A few weeks ago, pundit Andy 
Rooney launched an astonishing 
attack on personal computing 
on CBS's show 60 Minutes. It 
was astonishing because he re¬ 
vealed a staggering misunder¬ 
standing of computing, But first 
a bit of background. 

There seem to be fewer cur¬ 
mudgeons around these days. It 
used to be that when an impor¬ 
tant invention was unveiled, 
dozens of experts could be 
counted on to denounce the de¬ 
vice as interesting, but impracti¬ 
cal. No more. Maybe it was the 
splitting of the atom or the 
moon landing. Who knows? For 
whatever reason, few people are 
now willing to publicly predict 
that an invention is funda¬ 
mentally unimportant, useless, 
or impossible. 

Most people, experts in¬ 
cluded, still secretly think like 
that about new technologies. 
They just won't talk about it 
with reporters anymore. There 
is a defect, a weakness in many 
people, which makes them un¬ 
able to accept new machines 
and discoveries. Perhaps we 
could define this as future¬ 
blindness—a skewed view of 
the potential of new hardware. 

Part of the problem is that 
hardware always precedes soft¬ 
ware. The car was invented 
before there were proper roads 
for it to travel on. TV sets were 
constructed before there were 
programs to watch. 

So, in the past, when a ma¬ 
jor new technology was an¬ 


nounced, futureblind "experts" 
would come out of their dwell¬ 
ings and talk with reporters. 

The experts would acknowledge 
that the new device was inter¬ 
esting, but that it was also im¬ 
practical and hardly deserving 
of all the notice it was getting. 
Less stodgy experts might have 
gone so far as to envision a lim¬ 
ited use for the device, a very 

It's always amusing to read 
such pronouncements a decade 
or two later. For example, when 
the first telephone was demon¬ 
strated, one expert predicted 
that there would, in fact, be a 
real use for this new technol¬ 
ogy. He announced that he 
could even foresee a day when 
there would be one in every 
large city. 

Such a prediction likely 
drew gasps and murmurs from 
the more severely futureblind in 
his audience. A phone in every 
major city was, of course, desir¬ 
able, but hardly practical. After 
all, there would have to be a 
wire strung from city to city 
across the land. And that was 
beyond imagining. 

It's always this way with 
hardware. Most people, and 
many experts, cannot under¬ 
stand that important new hard¬ 
ware is naked at first, but creates 
a powerful vacuum, eventually 
pulling in huge amounts of soft¬ 
ware. Few people realized that 
the automobile would throw 
webs of asphalt over entire con¬ 
tinents. Or that nets of tele¬ 
phone wires would cover our 
cities. Before those webs and 
nets were in place, the car and 
the phone seemed, if not frivo¬ 
lous, at least pretty limited. 

Yet these days very few ex¬ 
perts are willing to reflexively 
denounce new technology. 


Burned once too often, the aver¬ 
age expert will now either refuse 
to comment or make some mild, 
rhetorical, anticomment like 
"I'm excited about the prospects 
of this, but I must wonder 
where it will lead us in our 
modem society." Since remarks 
like this say nothing whatso¬ 
ever, they're safe enough. 

So it was with mixed emo¬ 
tions that we listened to Andy 
Rooney attack personal com¬ 
puters on 60 Minutes. On the 
one hand, it was touchingly nos¬ 
talgic to watch him denounce 
technology in the traditional 
way by confusing hardware 
with software. On the other 
hand, his stance was so grossly 
confused that his pronounce¬ 
ments cannot take a place 
alongside the classic, the truly 
great historical failures of 

He decided to test the value 
of personal computers by seeing 
if he could make corrections 
faster via word processor or 
pencil and paper. He timed 
himself and found that his pen¬ 
cil was indeed faster. Anyone 
remotely familiar with comput¬ 
ers would immediately say, "So 
what?" This was not a test of 
word processing, much less of 
computers in general. But Rooney 
went on to draw several increas¬ 
ingly bizarre conclusions about 
computing. 

Curmudgeons do serve a 
purpose beyond their amuse¬ 
ment value. They are a healthy 
balance against promoters' hype 
and uncritical technophilia. But 
an essential prerequisite of any 
good denunciation is that, at 
least on the surface, it must ap¬ 
pear to make some sense. 
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Scott Lamb’s Interactive 
Space Fantasy Adventure 





RRRING!!! RRRINGM! RRRINGM! 

Too early on a chilly January morning, I was jarred awake by 
the noxious blaring of my traitorous doorbell. As I moved to accost 
the unknown aggressor, with the full force of semi-conscious 
wrath, I pulled on my robe and lost my dignity to the pain of a 
stubbed toe. Now fully awake, I opened the door, prepared to 
educate the mysterious interloper on the meaning of manners. 
My determination to this end was somewhat shattered when I saw 
two large men clad in long overcoats and wide-brimmed hats. 
Instinctively, I tried to slam the door. My retreat to safety was 
denied by the advance of the strangers. Before I could protest 
their entry, my vision was drawn to the shining silver badges that 
hung from their now unfolded wallets. They were government 
agents. 

Hesitantly, trying to remember any crimes that I had ever 
committed, I invited them into my home. At their request, I 
produced my driver's license and other forms of identification. 
After examining these credentials, they asked me to pack a bag 
for an extended journey. After some protest and argument, I was 
made to understand that my options in this matter were less than 
limited, My country needs me, they said—with the clear 
implication that either I pack and dress or I take an extended 
journey in my robe. 

This is how my adventure began. From my eold apartment, I 
was taken to a towering vehicle for an emergency mission to 
Jupiter, My very life on the line and, possibly, the survival of the 
planet Earth as well, and only God knows what other kind of perils 
await. 

JUPITER MISSION 1999 is a highly detailed role-playing space 
adventure game that includes challenging arcade segments 
and mystifying puzzles. Four separate program disks are enclosed 
to test the creative imagination of the advanced computer 
gamer. JUPITER MISSION 1999 is ready to run on your Atari® Home 
Computer with 48K memory and one disk drive, $50.00 


I microcomputer gomes' 



















READERS’ FEEDBACK 


The Editors and Readers of COMPUTE! 


What’s An Algorithm? 

I have frequently seen the word algorithm and 
would like to know what it means. 

I've also heard that you should have a volt¬ 
age spike protector, because when appliances are 
turned on, they can produce a surge in the 
electricity in your house. Is it absolutely nec¬ 
essary to have one? 

Andrew S. Hartman 

An algorithm is a set of steps or relationships 
which, taken as a whole, solve a problem. For ex¬ 
ample, regular pay = regular hours * regular rate 
of pay is a standard algorithm that might be found 
in a payroll program. 

Or: 1. Have user INPUT his height 2. Look up 
correct weight for this height. This would be an al¬ 
gorithm for telling people how much they should 

Using a voltage spike protector couldn't hurt. 
The electricity in the average home is subject to 
periodic surges from various sources. A lightning 
strike, for example, can introduce very high voltage 
for a few microseconds. 

If you see the lights in your house flickering 
often, you may need one. On the other hand, many 
people have operated their unprotected micro¬ 
computers for years without any problems. 

A spike protector is a kind of insurance. 


The Commodore Internal Clock 

I am trying to write my own game program. I 
have already programmed my screen display, but 
I would also like to include an onscreen timer. 
None of my references mention how I can get a 
simple TIME REMAINING: XXX SECONDS dis¬ 
play on the screen. I have tried loops that subtract 
1 from 1000 and print the results on the screen, 
but so far they either scroll the game display off 
the screen, or clear the screen. Please help. 

Mark Adkins 

Try this BASIC line: 

PRINTTB 


This will print a six-digit number to the screen. The 
format is HHMMSS where HH = hours, MM= 
minutes, and SS = seconds. Unless you have reset 
the timer yourself, the six digits you see will reflect 
how much time has elapsed since you turned on your 
computer. 

To set the timer, use the same HHMMSS format 
in this manner: 

TI$ = "HHMMSS" 

For example, TI$ = "123335" would set the clock to 
12:33 and 35 seconds. Now enter Tl$ = "000000" and 
PRINTTI$ to see the value changed. Setting TI$ with 
any value between 000000 and 235959 will start the 
clock running with that value. Enter and RUN the 
following short BASIC program and you'll be able to 
watch the clock as it's running: 

20 PRINT"{HOME)"TI$:GOTO20 

Using the TI$ function to create a timer can be done 
with an IF-THEN statement. For example, if you 
desire a 10-second timer, set TI$ to 0, then check for the 
ten-second limit with: IF TI$ = "000010" THEN... 
(action desired). Remember that TI$ returns a string, 
and its lowest value is seconds. 

The TI command is much like the TI$ command 
except it returns values in seconds and fractions of 
seconds. Enter 

PRINTTT/60 

The numeric value returned here is seconds in the 
format XX.XXXXXXX. Programming a timer with 
the TI command is much the same as with TI$. The TI 
value is set with the TI$ command. For example, to set 
TI at 60 seconds, you would enter: TI$ = "000100" 

(one minute). To program the same 10-second timer, 
you would set TI$ to zero then check the TI variable 
with IF TI/60 = >10 THEN (action desired). 

The problem of the scrolling screen display can be 
solved with cursor controls within the PRINT state¬ 
ment. For example, you can use the home (upper left 
corner of the screen) position as a starting point. Each 
time you want to print your score, timer, etc., simply 
use the cursor controls to move to that line, print the 
display, then move back home. 






You bypass the bumps, detours 
and pitfalls of computing 
the moment you reach for 


The road to floppy success is paved with our Gol< 
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Atari 400 RAM And Tape 

1. Where do you find the RAM that's required to 
run most programs? 

2. Is there a program that will convert Commodore 
programs to run on the Atari 400? 

3. What kind of tapes should I use for the Atari 
410 cassette recorder? Every one I try gives me an 
ERROR -143 when I try to CLOAD from therp . 

Mike Meyer 

1. RAM is user memory, built into your machine. Your 
computer is equipped with a certain amount, which can 
usually be expanded (the Atari 400 comes with 16K). 
Software packages designate the amount of RAM they 
require for the program and storage, with a notice such 
as "48K required." Match this with the amount of RAM 
you have in your machine to see if you have enough. 
Most large arcade games require the maximum memory 
your machine can support, such as 48K or 64K. Most 
cassette-based programs require only a minimum con¬ 
figuration, such as 16K. Don't buy a program that 
requires more memory than you have—it probably won't 

2. No conversion programs exist—and there will prob¬ 
ably never be any. The Commodore and Atari computers 
have some things in common: the same type micropro¬ 
cessor (6502 or 6510), a similar BASIC, and similar 
graphics capabilities. But the differences are over¬ 
whelmingly different. Since many programs are inex¬ 
tricably bound to the hardware, no program can be 
written to reconcile all the differences. An emulator in 
hardware, essentially a computer on a cartridge, is the 
only avenue worth pursuing. We know of no Commo¬ 
dore emulators for the Atari computers. As you gain 
experience, you may want to try converting individual 
BASICprograms yourself. 

3. First, use short tapes. Long, 60-minute tapes are 
thinner, and are more prone to flaking, binding, and 
stretching. Although you may not notice these problems 
with audio tapes, computers can be much more exacting. 
For the Atari, use a good-quality audio tape. Computer 
digital tapes are recommended for machines like the 
Commodore 64 or TI-99/4A, but you should use only 
audio tape on the Atari, due to the storage technique. 
Still, if you are using your recorder properly (CSAVE- 
ing and CLOADing past the blank leader), you will 
still be able to get some tapes to work. We've seen tape 
of marginal quality used with success. Try cleaning 
and demagnetizing your tape heads. If that doesn't 
work, you will need to get your recorder replaced or 
adjusted (this can sometimes be done in audio stores). 


Commodore Disk Drive Device 
Number Update 

I am the owner of a 64 and two 1541 disk drives, 
and was therefore quite interested in the item you 


published about changing (1541) device numbers 
in "Readers' Feedback" (April 1984). 

Unfortunately, the picture you showed has 
little relationship to the circuit boards in the newest 
models of the 1541 disk drive (light brown case). 

I would appreciate your printing a note show¬ 
ing the jumper locations for the newer model 1541s. 

Eric H. Larson 

As you pointed out, there are two versions of the 
1541 disk drive. The older version, usually with a 
white case, contains a long circuit board that runs 
the length of the drive. The newer version, usually 
in a brown case, contains a shorter board. 

The method for changing device numbers on 
the newer 1541s is the same as we described before, 
except for the position of the jumpers. 

Unplug the drive from the wall and then care¬ 
fully unscrew and remove the top half of the brown 
case. Then remove the large silver colored shield in¬ 
side the disk drive. This will expose the circuit 
board. As you view the drive with the front toward 
you, the jumpers are near the center of the circuit 
board toward the front (see picture below). 



The two jumpers look like round spots of silver solder 
(approximately 3 /s-inch diameter each) separated into 
halves, with the two halves connected by a thin strand 
of solder. To change the device numbers of the 1541 
disk drive, the thin strand connecting the two halves 
should be scratched away on one or both of the jumpers. 
As you look from the front of the drive, the jumper 
nearest the front is jumper number 1, and the rear is 
jumper 2. 

As stated in the 1541 user's manual, cutting 
jumper one, jumper two, or both, produces different 
numbers. Following is a chart showing the different 







WE CREATED IT. 

FAMILY COMPUTING RATED IT. ★ ★ ★ ★ 
INTRODUCING "4 STAR” PUZZLE MANIA. 



, at puzzles on the disk, you c: 
;n, paint them in sixteen differe 

m creations) can t» 


Because in addition to the se’ 
create your own pictures on the s< 
colors and let the program turn t 

Each Puzzle Mania puzzle (including your ov 
played on six levels of difficulty. There’s help wnen you need it. And 
all turns are tallied. So you can turn the puzzle play into competitive 
play. If you have to part with a puzzle before it’s finished, there’s a 
stop-and-save feature built into the program, too. 

Reader’s Digest Software created Puzzle Mania for kids and their 
friends and their parents and their grandparents and everybody else 
who likes fun and games. Look for it at your software store or call 
Customer Service at 1-800-431-8800. (NY: 1-800-262-2627: 

AK, HI: 914-769-7000; Canada: 514-934-0751). 

SOFTWARE GOOD ENOUGH 
TO GO OUT AND BUY A COMPUTER FOR. 





Remember, though, that unless you're handy with a 
soldering iron, changing the device number via hardware 
modifications is permanent. 

Also remember that—although not specifically 
stated in the user's manual—opening the disk drive 
and performing these modifications yourself may void 
the warranty. Consult your local Commodore represen¬ 
tative and thoroughly read the user's manual before 
attempting any of these modifications. 

If you feel uncomfortable changing the device 
number using the hardware method, the same thing can 
be achieved with a software (program) modification. 
Here is the procedure: 

1. Turn off all disk drives. 

2. Turn on the disk drive whose device number 

you want to change. 

3. Type and enter the following commands: 

CLOSE 15: OPEN 15,8,15 

PRINT#15,"M-W",CHR$(119)CHR$(0)CHR$(2)CHR$ 
(n + 32)CHR$(n + 64) 

CLOSE 15 

Change the n in thePRINT#15 command above to the 
device number you want to assign to the disk drive. It 
might be best to limit the device numbers to the range 
between 9 and 14. 

Now you can turn on the other drive(s), and start 
processing. 

Note the syntax of the PRINT#15,"M-"... 
command. Contrary to the instructions in the 1541 
user's manual, do not include the colon after the 
memory-write (M-W) command. Ifthecolon is included, 
the device number change will not be successful. 

The 1541 demo disk that was included with your 
drive also contains a program to change device numbers. 
LOAD the program DISK ADDR CHANGE then 
RUN. The user prompts will tell you what to do. 


VIC Animation 

I am 11 years old and I own a VIC-20. My friend 
owns a Commodore 64. We both make graphics 
on them. He has the advantage of sprites, but I 
have figured out a way for the VIC-20 to have a 
form of sprites. The VIC-20's graphics are made 
from top to bottom, which allows vertical sprites. 
Here's a demonstration program. 

Bryan D. Stanton 


10 PRINT"{CLR}" 

15 POKE36869,255 

20 F0RM=7168T07311:POKEM,0:NEXTM 
30 F0RX=1T018:PRINTTAB(9);CHR$(63+X):NEXT 

40 F0RN=1T08:READA(N):POKEK+N,A(N):NEXTN 


55 F0RL=1T08:POKEK+L,A(L):NEXTL:POKEK+1,0 


■:POKE36869,2< 


Joystick To Keyboard Control On 
The Tl 

Many of your TI-99/4A games require a joystick. 
Unfortunately, I don't own one. Could you pro¬ 
vide a routine that would enable me to convert 
these programs to keyboard control? 

Mike Burgin 


Several approaches can be taken to convert a program 
from joystick to keyboard control on the Tl. Probably 
the simplest approach, in console BASIC, is to GOSUB 
to a keyboard subroutine whenever the JOYST subpro¬ 
gram is CALLed. 

You should locate this keyboard subroutine at the 
beginning of the program, to speed execution. Let's put 
such a subroutine at line 10. The entire routine will 
occupy four lines beginning at line 10, so RESequence 
your program to begin at line 50. 

Next, find where the subprogram JOYST is 
CALLed within the program. The general form for this 
statement is CALL JOYST (n,X,Y). Here, n refers to 
the joystick number (either 1 or 2) while X and Y are 
values returned based on the joystick position. 

X and Y may be represented by any legitimate 
numerical variable name. Note the variable names used 
for X and Y in the CALL JOYST statement and then 
replace this statement with GOSUB 10. 

Then, type in the following lines: 


ioto 50 

X=((K=67)+(K=68)+(K=82))*-4+( 
=87)+(K=90))*4 




Now, substitute the variable names from the CALL 
JOYST statement into the above subroutine for X and 
Y. Also, if K and SS are used in the main program, you 
may need to name them differently here. 

Just as with the CALL JOYST statement, X and Y 
will be returned as -4, 0, or +4 in lines 20 and 30. 

The standard arrow keys (E, S, D, and X) are tested for 
in this routine along with W, R, Z, and C for diagonal 
movement. 

Providing a routine for keyboard control in Ex¬ 
tended BASIC is even easier. Since we can write our 
own subprogram (using SUB), we no longer need worry 
about the variable names for X and Y in the main pro¬ 
gram. Variables used in a subprogram are local to that 
subprogram. 

Our subprogram, which we'll call JOY, must be 
placed at the end of the program. Assuming there's 
room above line 999, type in the following: 

1000 SUB JOY(Z,X,Y) 

1020 X=( (K=67) + (K=68) + (K=82) ) *-4+( (K=83 ) + 
(K=87)+(K=90))*4 

1030 Y=((K=69)+(K=82)+(K=87))*-4+((K=67)+ 





Compumate 2100 
from SWINTEC 



IT'LL INTERFACE WITH YOUR 
COMPUTER AND YOUR BUDGET 


SWINTEC'S Compumate 2100 letter-quality copy printer 
has built-in parallel and serial interfaces that make it com¬ 
patible with your computer... no matter whose computer 
you use. What’s more, its very modest price tag of $649 
is no more than you’d pay for an inexpensive dot matrix 
printer. 

It adds instant letter-quality word processing to your com¬ 
puter capabilities. It handles correspondence... prints out 
charts and financial projections... in fact, gives you a 
sharp, clear hard copy of anything in the computer. 


Compumate has a logic¬ 
seeking algorithm that skips 
over white space to print up to 
20 characters a second. The 
100-character daisy wheel print 
element is available in any one 
of the 10 most wanted type 
faces. More features: 10,12 
and 15 pitch selections and a 
256-character buffer,, plus LED 


displays tell you when your Compumate is at the ready. 
The Compumate 2100 requires no special training to 
operate. It has its own simple self-testing procedures and 
is backed by the renowned SWINTEC network of dealer 
service professionals. 

Why pay more for a printer and get much less? Join the 
switch to SWINTEC. At your dealer’s now, or return the 
coupon. 

Dealers, too, are invited to contact us about carrying the 
Compumate and the full 

-1 SWINTEC line of quality office 

equipment including electronic 
typewriters and calculators. 
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Next, in the main program, change CALL 
JOYST(n,X,Y) to CALL JOY(n,X,Y) so that our 
keyboard subprogram will be CALLed rather than the 
system joystick subprogram (n is lor 2). 

Last, for either console or Extended BASIC, check 
to see if the fire button is used. You should find a state¬ 
ment of the form CALL KEY(n,K,S) in the program <n 
is 1 or 2). Shortly thereafter in the program, a check for 
the value ofK will be made. If K is equal to 18, then the 
fire button has been pressed. 

With keyboard control, we can use the space bar 
rather than the fire button. Change n (which is 1 or 2) 
to 0 in the appropriate CALL KEY(n,K,S) statement. 
Also, change 18 to 32 in the subsequent check for the 
value of K. 


Hex-To-Decimal Conversions 

As a faithful reader of your magazine. I'd like to 
say that I'm surprised at how many computer 
hobbyists still have not found a simple decimal- 
to-hexadecimal conversion program. And I 
haven't noticed one in any issue of your maga¬ 
zine, so I've written this short BASIC program to 
do the conversions. It will work on most comput¬ 
ers with little or no modification. 

Frank Sgabellone 

10 A$=”0123456789ABCDEF":INPUT"DEC/HEX"?A 
:B=l:C=9:D=16tC:PRINTA;" = $";:A=A+1 

20 IFA-D>0THENA=A-D:B=B+1:GOTO20 :rem 156 
30 PRINTMID$(A$,B,1);:B=1!C=C-1:D=16 tC:IF 
C>—1THEN20 :rem 235 

40 PRINT"{5 SPACES}":GOTO10 :rem 9 

Hexadecimal numbers are widely used in machine 
language since they are more convenient for that 
kind of programming than the normal decimal 
numbers. 


Compilers For The 64 

I would appreciate some clarification on compilers. 
I have seen advertisements for several compilers 
(DTL-BASIC, and Metacompiler for Forth) and 
would like to know if they actually produce ML 
code that will run on any 64. 

In other words, can I write a program in 
BASIC or Forth, run it through the compiler, and 
have ML code that will run on another 64 that 
doesn't have access to the compiler? 

Paul Filiant 

There are two types of compilers: those that produce 
native code (machine language), and those that gener¬ 
ate pseudocode (P-code). P-code compilers translate 
the source program into another, smaller, faster lan¬ 
guage. This pseudocode must still be interpreted, like 
BASIC, but it's interpreted much more quickly. Also, 
P-code interpreters can run the same P-code program 


on many machines, whatever the microprocessor used. 
But to run a P-code compiled program, you must have 
a copy of the P-code interpreter. 

Other compilers generate true machine language. 
This has the advantage of speed, if not portability. The 
object code produced by the compiler needs a set of 
general-purpose subroutines. Otherwise, the compila¬ 
tion of PRINT would expand into a large chunk of ma¬ 
chine language each time it is used. Instead, it is more 
memory-efficient to compile PRINT into a subroutine 
call to the general PRINT routine. The set of subroutines 
required is called the runtime package, and is included 
in the compiled program. 

A compiler generally produces a complete program 
that will run on any machine, without the compiler 
itself. However, we now run into the problem of 
copyright. You have written and therefore own the 
rights to the original, uncompiled program, but who 
owns the compiled program? You might thinkyou retain 
the copyright, since compiling is something like trans¬ 
lating a book into a different language. 

However, you don’t own the runtime package. 
Some companies require you to pay a royalty for selling 
the compiled program. Other companies require a special 
security key to run the compiled program. (A security 
key prevents a program from running without it. It is 
usually a ROM chip or some device that plugs into a 
joystick or cassette port.) This is like a royalty; you 
must buy security keys for every copy of the compiled 
program you distribute. Still other companies give you 
the freedom to distribute your compiled code, as long as 
you include a notice specifying that it was compiled 
with their product. Be sure you understand what 
copyright rules are enforced by the compiler company. 

If in doubt, write them. 


Reading The Atari 800 PIA Registers 

I am 16 years old and own an Atari 800. Currently, 
I am trying to use the joystick ports for certain I/O 
applications. So far, the only problem I've en¬ 
countered is speed. The registers that store input 
information from the joyports are updated only 
every sixtieth of a second. This is too slow for me. 
Is there any way to read the joystick ports at a 
faster rate? 

Christopher Terpin 

Instead of using the shadow locations for the joysticks, 
you can read the joystick ports directly from the data 
direction registers in the 6520 PIA chip. These are truly 
general-purpose input/output ports, with one byte used 
for two joysticks. Each bit can be programmed indepen¬ 
dently for input and output. Complete information on 
this can be found in the Atari Hardware Reference 
Manual. Some information is also found in Mapping 
the Atari, available from COMPUTE! Books. In the 
meantime, examine the information found at $D300. 







Get up to 30 new programs and games 
for less than 15 cents each— 
every month in COMPUTE! 
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“Filer” Modification 

I have really enjoyed using the "Filer" program 
which appeared in October 1983 COMPUTE! "Be¬ 
ginner's Page." However, I would like to modify 
it to store and search any number of items (defined 
by variable T in line 1) without having to update 
T each time another item is added. Can you help 
me with this? 

Richard Hamilton 

You can allow for a varying number of items in your 
file by making just a few modifications to this program. 
First, delete line 1. Then, adjust the DIMension state¬ 
ment in line 3 to some maximum number of entries—say 
50. Next, add the following lines: 



from the ordinary box shape to a line. I saw this 
done in an adventure game and I thought it would 
be something nice to use in my programs. 

John Runions 

You will need to write your own input routine which 
accepts keys from the keyboard, puts them into a string, 
and permits correction. Then, the cursor you use is up 
toyou. Disable the system cursor with POKE 752,1. 

You can display a graphics character on the line 
below the character it is highlighting. You could use a 
redefined character set, with patterns for letters with 
the cursor included (you would then alternate between 
the normal character and the underlined character). 

You could also use a player or a missile as a cursor (as 
done in "Scriptor," April 1983). There are so many 
ways to display graphics on the Atari that these sugges¬ 
tions barely scratch the surface of the possibilities. 


In line 10, the variable I is the number of the item 
being READ. Line 12 checks for the end-of-data entry 
in line 522. If the end-of-data flag is not observed in 
line 12, the counter I is incremented, and another item 
(title, date, and author as A$(I), B$(I), and C$(I)) is 
READ. Otherwise, no more DATA is READ and T, 
representing the actual number of items, will be set in 
line 13. 


What Is A Scratch Disk? 

I have a 1541 disk drive, and have a question about 
the performance test program included on the 
TEST/DEMO disk that comes with the drive. 

When you run the program it instructs you 
to insert a scratch disk. What is a scratch disk? Is 
it the TEST/DEMO disk, and can I damage the 
TEST/DEMO disk if the program continues with it 
in the drive? 

Harry Metz 

Yes, the programs on the disk can be damaged. If the 
write-protect notch is not covered and you continue 
running the program with the TEST/DEMO disk in 
the drive, all of the programs could be wiped out. 

In computer terminology, scratched is defined as 
meaning empty or available for use. A scratch disk 
is one that has no useful programs on it, and can be 
used to SAVE files. A scratch tape is the same. It's like 
a "scratch pad." 

When the performance test prompts you for a 
scratch disk, take out the TEST/DEMO disk, and place 
a blank disk into the drive. Do not use a disk which has 
programs on it that you desire to keep. 


Changing The Atari 800 Cursor 

I am working on a program for my Atari 800.1 
would like to know how to change the cursor 


Memory Management in IBM, Atari, 
And Macintosh 

Methods of RAM management are among the 
most important aspects of computer operation, 
but I can find practically no information on this. 
How does one computer compare with another in 
memory management? Why is it that even in the 
IBM 16-bit computer, BASIC RAM is limited to 
60864 bytes with 256K memory installed? How 
fast would IBM load a program? I am told that 
IBM drives use 512-byte sectors, 9 per track. Does 
this mean a fourfold increase in speed (from Atari's 
128 bytes per sector)? What about the new Apple 
Macintosh? More than anything else, the speed 
with which swaps in memory are made deter¬ 
mines the horsepower of a computer. 

Orville E. Bean 

The factors which determine how effectively a computer 
can manage memory are the amount of memory the 
central processing (CPU) chip can address directly, and 
the number of bits the CPU can transfer to or from 
memory at one time. To use your phrase, a 16-bit 
machine has more horsepower, since it can grab 16 bits 
at a time from memory, instead of 8 bits. Most home 
computer CPUs, like the 6502 chip used in the Apple, 
Atari, and Commodore, can directly address 64K bytes 
and transfer 8 bits at a time. The 8088 CPU in the IBM 
PC and PCjr can directly address 1024K bytes (or one 
megabyte). However, it organizes this memory into 16 
blocks (called segments) of64K each. IBM's Microsoft 
BASIC was written to operate within one segment, 
which is why only 60K is available for programming 
after the computer takes away what it needs for its own 
operations. (There is at least one third-party BASIC for 
the PC that supports all available memory.) Although 
the PC and PCjr are usually called 16-bit computers, 
their CPUs can actually transfer only 8 bits at a time. 
The CPU in the new Macintosh can directly address 16 
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Mail Controller 


No matter what time of day it is. MAIL CONTROLLER 
is always there to keep me organized. Whether for 
my business life or social life, it's my choice for list 
information management. 

MAIL CONTROLLER is a mini-database that can store 
over 2000 individual records per disk each with up to 7 
different fields. And, one of the most useful features of 
MAIL CONTROLLER is the self-design field capability 
allowing me to specify the type of data to be stored. 
So not only can 1 keep a listing of mailing addresses, but 
of phone numbers and anything else that needs to be 
filed in a concise and comprehensive manner. 


MAIL CONTROLLER also enables the exact information 
I need to be called up in seconds by specifying any or all 
fields. The "wild-card" search technique adds even greater 
assistance. And, of course, MAIL CONTROLLER is printer 
compatible with instant printouts of both lists and 
mailing labels. 

This list handler provides many advanced capabilities, yet, 
allows incredible ease of operation. With its step-by-step 
documentation and instructional screen prompts, MAIL 
CONTROLLER is a cinch to learn and use... anytime of 
day! Commodore 64 (Disk), 
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megabytes (16384K) and can transfer data to or from 
memory 16 bits at a time. 

As to disk access, the most important limitation 
to speed is in the disk interface. Even if you had a 
hard disk—and they're extremely fast—you would 
still be limited by how quickly your computer and disk 
drive could communicate. Many home computers use 
serial interfaces, both for economy and to comply 
with FCC regulations. (A serial interface transfers one 
bit at a time, using few wires, whereas a parallel interface 
transfers a whole byte (8 bits) at a time, over many 
wires. Too many wires amplify the tendency of a cable 
to act as a transmitting antenna of radio-frequency 
interference.) 

The IBM computer uses a parallel, high-speed, 
direct-memory access (DMA) interface. The computer 
hardware can directly interact with the disk controller. 
Other computers have to treat the disk drive as a remote 
peripheral, communicating and buffering data. Again, 
the interface limits the speed, but disk formats vary in 
efficiency. An IBM drive can read one 512-byte sector 
without moving the head, whereas you have to locate 
four 128-byte sectors to read as much data on an Atari 
disk drive. Since the Macintosh uses a small 3%-mcft 
disk, with data tightly packed (400JO, less movement of 
the head is needed to find information, so these new 
drives are usually faster. 


Automatic SYS For Commodore ML 
Programs 

I really enjoy your programs that are written in 
machine language. I am accumulating quite a 
collection of ML programs. The problem I'm 
having is trying to remember the SYS (beginning) 
addresses to start them. Is there a way to include 
a line like 10 SYS 49152 in the program so that all 
one would have to do is type and enter RUN to 
start the program? 

Kris Wechter 

Yes, it is possible. 4s a matter of fact, many commercial 
games do just that. 

The BASIC program 10 SYS 2064 uses 14 bytes. 
You can start writing your machine language program 
past the end of this short BASIC program (memory 
location 2064=$0810, on the Commodore 64, for 
example). 

After it’s completed, SAVE it (with a machine 
language monitor) from address $0801 to the end of 
your ML program. This technique enables you to LOAD 
it like a BASIC program and enter RUN to start it. 

When you use this method, you can LOAD the 
program with either the LOAD "filename",number 
or LOAD "filename", number, 1 format (number= 
device number, 1 for tape or 8 for disk). 

Another nice trick is to SAVE the programs with 
the SYS addresses in the filename. For example, if you 
have a game called Saucers that starts at address 49152, 


SAVE it to tape or disk with a filename of Saucers 
49152. That way you'll never forget. 

If you presently have programs on tape or disk, 
and you can't remember their starting addresses, RUN 
one of these BASIC programs. It will tell you what the 
starting address is. 


Starting Address For Disk Programs 

10 INPUT “(CLRlENTER PROGRAM NAME'';PN$ 

30 GET#8 A? , B$ 

40 PRINT"START ADDRESS OF {RVSl";PN?;" 

{OFF) IS: "ASC (A$+CHR$ (0)) +256*ASC (B$+C 
HR?(0)) 

50 CLOSE8:END 


Starting Address For Tape Programs 

10 INPUT"(CLRlENTER PROGRAM NAME";PN$ 

30 PRINT"START ADDRESS OF {RVS)“;PN$;" 

(OFF) IS:"PEEK(829)+256*PEEK(830) 

40 CLOSE1 :END 


Relocating Commodore Programs 

If I type in a VIC-20 program from your magazine 
on my 64 and save it on tape or disk, will the pro¬ 
gram run on my friend's VIC-20? 

Ann Harrison 

Yes, it will. Both the VIC-20 and the 64 have the ability 
to automatically relocate BASIC programs. There is 
only one restriction. You must LOAD them using this 

LOAD "filename",number 

where number is the device number (1 for tape, 8 for 
disk). It will not work if you load with the syntax: 

The extra ,1 after the device number tells the computer 
to load the program back into the exact area of memory 
from where it was originally SAVEd. This may cause 
your programs to run abnormally because the beginning 
of BASIC memory is different for the VIC and 64. 


Atari 800 Keyboard Failure 

I own an Atari 800 computer with 48K. Five of my 
console keys (these are 6, 7, T, Y, and N) no longer 
call a character to the screen when they are 
pressed. I have tried turning off the computer 
and then turning it back on, but this does not 
solve my problem. The 90-day warranty by Atari 
has expired, so I have to solve the problem 

Is this problem simple enough to be solved at 
home? If not, then where should I take my 
machine and approximately how much would it 
cost to get it fixed? 

Luis A. Betances 







Books that teach you to program 
While turning work into play. 
Books of music, math, mysteries, 
Mazes... and more. 

Books that let your originality shine, 
And explore by computer 
Your creative mind. 


Creative Pastimes: 
Books as unique as you are. 


Look for 9 new Creative Pas . 

now for only $6.95. Compatible with the most popular home computers. Suitable for all age 
(800) 336*0338. Or write: Reston Computer Group, A Prentice-Hall Company, 11480 Si 
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Of course, we cannot diagnose your problem sight un¬ 
seen, but we do have a few suggestions. First, you can 
easily pry off the keycaps with a paper clip. (Be careful: 
The spring may jump out.) Check to see that the contacts 
are clean, with no particles preventing closure of the 
two contacts. 

If that doesn't help, and if you don't mind opening 
your computer, the keyboard is easily accessible. (Be 
sure the computer isn't plugged into the wall socket.) 
Check the keyboard cable to see that it is not twisted , 
frayed, or loose. If this isn't the cure, you'll have to 
return your computer to an authorized Atari Service 
Center. Call Atari Customer Service for the name of the 
dealer nearest you, toll-free: (800) 538-8543. 


Expanding Atari 800 To 64K 

I have an Atari 800 which I recently expanded to 
48K by adding an Intec 32K board. This addition 
leaves an open slot in my memory compartment. 
Can I now just add a 16K board in this open slot 
to bring my machine up to 64K? Or do I need some 
additional hardware or software to make this up¬ 
grade possible? 

Neil G. Wyatt II 

It's not that easy. The 6502 in your computer can access 
64K at a time, but that includes both ROM and RAM. 
Your machine needs 16K of space for ROM and other 
system memory, leaving you with a maximum of48K. 
Adding another 16K would only hopelessly confuse 
your machine. There are companies which manufacture 
64K RAM boards. Some of these let you rotate segments 
of your memory with a large bank of extra memory. 
Others let you temporarily make the ROMs disappear, 
revealing underlying RAM. This is the technique used 
in the new Atari XL computers, and on the Commodore 
64. At least one company lets you plug your existing 
RAM chips into a bare board to save you money in the 
upgrade. 


No Easy Conversion From VIC To 64 

Being the previous owner of a VIC-20,1 have sev¬ 
eral VIC programs that I would like to use with 
my new 64. Is there a conversion factor for memory 
locations available? 

Bill Powell 

Translating programs from the VIC to the 64 is not 
always simple. There are many significant differences 
between the two computers. For example, the SID 
(Sound Interface Device) chip in the 64 is much more 
complex than the VIC chip (Video Interface Chip) in the 
VIC, so sound routines have to be rewritten. 

Color and screen memory in the 64 are both 1024 
bytes long, while in the VIC they are 512 bytes. Also, 
the screen and color memory locations in the 64 and 
VIC are different. This means that all POKEs and 


PEEKs to screen and color memory have to be changed. 
There is also the problem of "shifted" ROM. BASIC is 
stored in permanent memory beginning at address 
$A000 in the 64, while BASIC starts at address $C000 
in the VIC. For example, the print fixed-point value 
routine in BASIC ROM is at $BDCD in the 64, and 
$DDCD in the VIC. 

The way to convert your programs is to go through 
them one line at a time, and rewrite where necessary. 


COMPUTE! welcomes questions, comments, or 
solutions to issues raised in this column. Write to: 
Readers' Feedback, COMPUTE! Magazine, P.O. 
Box 5406, Greensboro, NC 27403. COMPUTE! 
reserves the right to edit or abridge published 


To receive 
additional 
information 
from advertisers 
in this issue, 
use the handy 
reader service cards 
in the back 
of the magazine. 
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to the little piano in the lower right the scissors to cut out whole measures, 

and listen, because you’ll hear the then use the glue pot to paste them 

in somewhere else. Got a printer? 


A 

-Z J Announcing 

the first computer 
music program that 
actually sounds like 
music. 

LET’S FACE IT. Up till now, music 
programs for your home computer 
have all sounded, well, pretty lame. 
There were the ones that resembled 
little electronic music boxes, remem¬ 
ber? And then there were those that 
sounded like so many burps. 

Enter Music Construction Set’ It’s 
the first music program that really 
makes use of the power of that ma¬ 
chine you’ve got. If you’re a serious 
student, this means you’ll be able to 
work with an intricacy and range of 
sound quality you’ve never heard be¬ 
fore on a computer. And if you know 
nothing about music, you’ll find some¬ 
thing even more important. Namely, 
that this thing is simple enough to 
be a lot of fun. 

Take a good look at this screen 
because it, you, and a joystick ate the 
whole story here. 

That’s you at the right end of the 
staff of notes—the little hand. Move 
the joystick, and you move the hand. 
Use it to carry notes up to the staff. 
Lay in rests, signatures, clefs, then point 


whole thing played back. 


Move those litde scales in the mid¬ 
dle up and down to vary the music’s 
speed, sound quality, and volume. Use 



Great. Print the score out and show it 
off to your friends. 

But what if you’re not up to writing 
your own stuff yet? No problem.. 
There are twelve pieces of music al¬ 
ready in here, from rock ’n roll to 
baroque.They’re fun to listen to, and 
even more fun to change. (Apologies 
to Mozart.) 

The point is, the possibilities are 
endless. But if you’re still skeptical, 
visit your nearest Electronic Arts dealer 
and do the one thing guaranteed to 
send you home with a Music Con- 

Boot one up. Point to the piano. 
And listen. 


NOW AVAILABLE FOR. 
AR1 HOME COMPUTERS 
D THE COMMODORE-64 


















Evolutionary To The Core: 

The Apple lie Heads For Home 

Selby Bateman, Features E-difor j, | 



The $1295 Apple Uc, with a half-height 5Vt-inch built-in disk drive on 
the right side, 128K RAM, and a 63-key keyboard, is a smaller, enhanced 
Apple lie. (All photos courtesy of Apple Computer, Inc.) 


Apple Computer has made 1984 
its year of surprises, first with the 
"revolutionary" Macintosh and 
now with the "evolutionary" 
Apple lie. The new 7'k-pound 
portable has already achieved 
critical acclaim and impressive 
early sales. Is it the computer for 


"The lie is not a home com¬ 
puter," says Apple President 
John Sculley, "It's for the seri¬ 
ous user in the home." 

Sculley isn't just playing 
word games with that comment. 
It is as succinct a statement of 
Apple's plans for the lie as 
you'll find. And it addresses the 
biggest challenge and the great¬ 
est opportunity for the Cuper¬ 
tino, California, company: To 
convince a huge untapped home 
market that the lie is not a low- 
end computer. And at the same 
time, Apple is targeting owners 
of low-end microcomputers who 
want more power, more soft¬ 
ware, and more portability. 

$15 Million In 
Advertising 

By now you may have heard or 
read something about the lie's 
power (128K RAM), price 
($1295), portability (notebook 
size, 7Va pounds, built-in low- 
profile 5'/4-inch disk drive), and 
compatibility (it runs thousands 
of Apple II software programs). 
And you've probably seen some 
of the $15 million in advertising 
that Apple has spent these past 
few months. 


Still, for most people, the 
important question is: What is 
Apple offering you in the lie 
that you can't get with the IBM, 
Commodore, Atari, Radio Shack, 
and other Apple computers? 

If market researchers are 
correct, the number of personal 
computers in the home will go 
up from eight million units now 
to about 50 million by 1988. 
This would put at least one 
computer in two out of every 
three U.S. households in the 
next four years. 

Two Steves In A Garage 

To see how Apple plans to ex¬ 
ploit that potential market with 
its new lie, you have to go back 
to 1977. Two young men, Steve 
Jobs and Steve Wozniak, 


emerged from their garage 
workshop with the Apple II, the 
first fully assembled personal 
computer. It created a sensation, 
and the two Steves haven't 
looked back since. The Apple II 
begat the Apple II+, which be¬ 
gat the Apple III—a business 
machine. Then, in 1983, the 
company introduced the Apple 
He (the e stands for enhanced), a 
64K RAM personal computer 
which continued the evolution 
of the Apple II line. Almost two 
million computers in the Apple 
II family have been sold. 

At that point the problems 
started. Or as John Sculley puts 
it: "The Apple He was a very 
important technical improve¬ 
ment on the Apple II+, but the 
real difference in 1983 was that 
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for the first time, the Apple II 
faced real competition." 

Apple found itself sand¬ 
wiched between the low price of 
the Commodore 64 (and several 
other low-end computers) and 
the IBM PC, which quickly es¬ 
tablished itself as a high-end 
standard. 

"While He sales continued 
to grow," Sculley said, "Apple 
was quickly becoming posi¬ 
tioned as a single-product com¬ 
pany with declining importance 
in business and in the home. 
That's a very dangerous 
situation." 

The First 100 Days Of 
The Macintosh 

But what a difference a year 
makes. With the introduction of 
the Macintosh in January of this 
year, Apple offered a revolu¬ 
tionary personal computer 
aimed primarily at the business 
and college markets. It was de¬ 
signed to be the least intimidat¬ 


ing and easiest to use computer 
on the market. The $2495 128K 
computer, which has no built-in 
programming language and fea¬ 
tures a mouse input device, sold 
more than 70,000 units in its 
first 100 days. 

By contrast, the original 
Apple II took 2% years to sell 
50,000 units, and the IBM PC 
took over 7Va months to sell the 
same number. 

Then, this April, Apple in¬ 
troduced the lie at a day-long 
exposition in San Francisco. The 
event featured a high-tech 
sound and light show, dem¬ 
onstrations of the new product, 
presentations of compatible soft¬ 
ware from a variety of compa¬ 
nies, and an unplanned 
earthquake that rocked the city. 
Within several hours that day, 
Apple took more than 50,000 lie 
orders from more than two 
thousand retail dealers. Apple 
had come some distance from 
two young men in a garage. 


Just Another Appliance 

Amidst the carnival hoopla of 
the He's debut, Apple officials 
restated their argument that the 
new machine is an evolutionary 
twist in the Apple II line and 
that it addresses a new segment 
of the buying public with a dif¬ 
ferent concept of what a com¬ 
puter should be. 

"We should not be judging 
how convenient the Apple lie is 
versus other competitors," says 
Sculley, "but relative to other 
consumer appliances that are 
used by people who have never 
used any personal computers 
before. The lie was designed 
from the start to demystify the 
intimidation that personal com¬ 
puters present to so many 
people." In other words, as with 
the Macintosh, Apple is trying 
to make the lie as easy to use as 
a toaster, a television, or a ste¬ 
reo system. And the company is 
trying to do that in the same 
way that items such as cars. 
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cameras, and pocket calculators 
have evolved into mass market 
products. 

Apple estimates that about 
two-thirds of lie sales will be to 
the home market, with the rest 
going to schools and small 
businesses. 

The Snow White Look 

To underscore the novelty of 
the lie, Apple has altered the 
physical appearance of the new 
machine and all of the optional 
peripherals that are made for it. 
The new look is called "Snow 
White," and it features an ivory 
color, rounded comers, and a 
sleek, narrow case with a fine¬ 
grained texture. Frog Design, a 
West German firm which also 
designed the Sony Walkman, 
created the new casing for Apple. 
It marks the biggest exterior de¬ 
sign change in the Apple II line, 
and will be the look of all future 
Apple products. 

The computer, including 
the keyboard, internal circuit 
board, built-in disk drive, and 
rear panel peripheral ports, 
weighs only about 7Vi pounds. 

A recessed handle mounted on 
the top rear of the computer 
swings out for carrying and also 
locks in place in order to posi¬ 
tion the machine at a correct 
typing angle. The body of the 
computer is only l x k inches 
high, 12 inches wide, and 11% 
inches long—little more than 
the size of a notebook. 

To emphasize the lie's sim¬ 
plicity, everything a user needs 
to get started comes in one box, 
except a display screen. The ab¬ 
sence of a monitor with the new 
computer will allow consumers 
to choose between television, 
composite monitor, and RGB 
(red-green-blue) displays. And, 
by September, a new flat liquid 
crystal display will be available, 
says Steve Jobs, Apple's chair¬ 
man of the board. It also keeps 
the initial price lower and al¬ 
lows dealers to sell the com¬ 
puter in a variety of 
configurations. 


There aren't any ROM car¬ 
tridge slots either. Jobs calls 
those cartridges clumsy, and 
prefers the cheaper, more effec¬ 
tive, and more flexible floppy 

70 Fewer Chips 

Internally, the lie has a 65C02 
central processing unit (CPU)— 
an eight-bit microprocessor— 
which Apple says is an en¬ 
hanced version of the 6502B 
CPU used by the Apple lie. 

Both of those chips are based on 
the original 6502 manufactured 
by MOS Technology. The C in 
65C02 is taken from CMOS 
(Complimentary Metal-Oxide 
Semiconductor), which desig¬ 
nates the production process of 
the chip. The new version re¬ 
portedly has cooler operation 
and requires less power, allow¬ 
ing the lie to use a battery pack 
that is to be available later. 

The 65C02 chip also report¬ 
edly includes 27 new program¬ 
ming instructions. If pro¬ 
grammers use these instructions 
in their lie software packages, 
those programs will not work 
on earlier Apple II models with 
the original 6502 or 6502B chip. 
Upward compatibility from the 


earlier Apple II machines to the 
lie is not a problem, however, 
Apple says. 

There are only 40 chips 
within the lie, quite a reduction 
from the 110 which are found in 
the lie. Apple engineers com¬ 
bined the functions of some 
chips onto custom large-scale 
integrated chips to achieve this. 
They also combined functions: 
The mouse peripheral port on 
the rear of the unit, for example, 
can accept a mouse, joystick, or 
hand controllers. Although there 
are fewer chips, the machine 
has double the usable memory 
of the Apple He—128K, or the 
equivalent of about 50 double¬ 
spaced typed pages of work 
area. There is 16K of ROM 
(Read Only Memory), contain¬ 
ing among other things the 
standard Applesoft BASIC pro¬ 
gramming language. 

Ultrahigh Resolution 

There are three graphics modes 
available with the lie. First, a 
low-resolution graphics mode of 
40 x 48 pixels with 16 available 
colors and, second, a high- 
resolution mode of 280 x 192 
with 6 colors—both of which 
are comparable to the He's 
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graphics modes. The lie also has 
an ultrahigh-resolution mono¬ 
chromatic mode of 560 x 192, 
which approaches but does not 
match the Macintosh's 512 x 
342 pixel monochrome display. 
Apple says that in the future the 
ultrahigh-resolution mode will 
be able to support 16-color 
graphics. 

The lie also has an internal 
speaker almost identical to that 
in the He. It allows five octaves 
of sound. The lie has a volume 
control button on the side of the 
case, which the lie does not. 
And there is a plug for head¬ 
phones in the new machine, 
next to the volume control 
button. 

The keyboard on the lie 
represents a departure from the 
lie, although the basic layout 
and size are virtually identical. 
There are 63 sculpted keys, but 
rather than the smooth up and 
down action of the lie, the lie's 
keys have a breakover effect—a 
definite toggle—that gives a tac¬ 
tile sense when a key has been 
hit as well as an audible click. 
The effect is not unlike the key¬ 
board action on the IBM PC, al¬ 
though the breakover action on 
the lie is not as pronounced. 


Spillproof 

Above the keyboard, starting on 
the left, are three partially re¬ 
cessed switches: a rectangular 
reset button, which on the lie is 
to be found on the right side of 
the keyboard; a button that 
changes the video display from 
40 to 80 columns (or vice versa) 
for text; and another button 
which will alter the keyboard 
from the standard QWERTY key 
configuration found on most 
typewriters to a DVORAK key¬ 
board. The DVORAK keyboard, 
which has a faster and more 
logical key layout than 
QWERTY, is growing in popu¬ 
larity. Apple will also have re¬ 
placement key caps for those 
who wish to install them in the 
DVORAK layout. 

An Apple spokesperson 
says that six different keyboard 
prototypes were tested for the 
lie, and that on the recommen¬ 
dations of touch typists who 
tested the various keyboards, 
the present style was adopted. 

Another interesting key¬ 
board feature is a layer of plas¬ 
tic beneath the keys, which will 
prevent any spilled liquids from 
penetrating into the computer it¬ 
self. At typing angle, liquids will 


drain toward air vents at the 
front of the machine. An Apple 
spokesperson called this the 

Foolproof Peripheral 
Ports 

Built into the right side of the 
main unit is a low-profile 5V4- 
inch disk drive, which has a 
140K capacity. A total of 137K 
of that is available with ProDOS 
(a Disk Operating System) and 
with Pascal DOS. 124K of RAM 
is available with DOS 3.3. 

The system uses a 12-volt 
detachable power supply, which 
will allow an unmodified lie to 
run off a car's cigarette lighter, a 
battery pack, or international 
electrical outputs. This power 
supply, in the same Snow White 
style, is packaged in the lie box 
along with the main unit, cables, 
RF modulator for TV hookup, 
and a disk-based owner's 
manual/computer literacy course 
aimed at the first-time user. 

But one of the He's most at¬ 
tractive features for consumers 
new to computers could well be 
its back panel of peripheral 
ports. This also represents a ma¬ 
jor departure from the He. In¬ 
stead of the add-on card slots 
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The Apple He, with optional 9-inch 
joystick, modem, and carrying case. 

found on the back of the He, the 
new computer has a row of 
plug-in sockets which can 
simultaneously support a dis¬ 
play screen, printer, modem, 
mouse pointer, joystick, and a 
second disk drive. And each 
socket is configured so that only 
the correct connector can be 
plugged into it, thus preventing 
a beginner from making a major 
error during setup. Each of the 
sockets, including two high¬ 
speed serial ports, is identified 
by a picture on the case. 

Also, Apple computers have 
traditionally been hobbyists' 
and hackers' playgrounds, easily 
opened and modified. Not so 
with the lie. The main unit is 
sealed, representing Apple's 
philosophy that this computer is 
for all of those who don't want 
to have to learn about expan¬ 
sion cards, complex interfaces, 
and the like. 

Flat LCD Display 

The lie is expandable, with a 
variety of optional accessories. 
The Scribe printer ($299), for 
example, is a 13-pound thermal 
transfer printer that uses regular 
paper, prints text and graphics 
in six colors plus black, and has 
a low-resolution speed of 80 
characters per second and a 
near-letter-quality speed of 50 
characters per second. 

Other accessories include 
an 11-pound Apple Monitor lie 
($199) with a nine-inch green 
phosphor display (a handle is 


also included for the monitor); 
the AppleMouse lie ($99), simi¬ 
lar to the mouse used with the 
Macintosh and Lisa 2 computers 
(requires no add-on card); an ex¬ 
ternal 5V<i-inch disk drive ($329) 
with 140K capacity; a lie moni¬ 
tor stand ($39); and a carrying 
case ($39) with room for the 
power pack and the mouse. 

By September, Apple prom¬ 
ises to have a flat liquid crystal 
display (LCD) screen for the He 
that will fit onto the top of the 
machine and make the lie even 
more portable. Priced at about 
$600, the LCD screen will hold 
as much information as a regu¬ 
lar monitor—80 characters wide 
by 24 lines long. Prototypes of 
the new screen were being dem¬ 
onstrated at the introduction of 
the lie in San Francisco. Al¬ 
though the screen image was in¬ 
ferior to the 9-inch monitors in 
both luminance and ease of use, 
there's little doubt that the flat 
screen will be a popular option 
when available. 

In addition, several Apple 
Il-family peripherals will run on 
the lie including the Image- 
writer dot-matrix printer ($595), 
both the 300-baud ($225) and 
1200-baud ($495) modems, the 
Apple joystick ($59.95), hand 
controllers ($34.95), and color 
plotter ($779). 

Thousands Of Programs 
For The Home 

If Apple considers its hardware 
improvements the key to break¬ 


ing down buyer resistance 
among noncomputer users, it's 
counting on the thousands of 
compatible software programs 
available for the lie to help 
bring the computer home. 

According to Apple, more 
than 10,000 programs have 
been written for the Apple II 
over the past seven years and 
more than 90 percent of the 
programs still available will run 
on the lie. That is a wealth of 
business, educational, home 
productivity, and entertainment 
software that not even IBM can 
come close to offering. 

Any existing Apple II soft¬ 
ware that might not be compat¬ 
ible would result from a 
software manufacturer's use of a 
copy protection mechanism or 
reserved memory locations not 
recommended by Apple. 

To drive home the point of 
software availability, Apple has 
been working with more than 
100 software companies to 
make sure there are plenty of 
new programs designed to take 
advantage of the He's larger 
memory, ultrahigh resolution, 
and built-in mouse technology. 

AppleWorks For The lie 

Apple also introduced four of its 
own programs for the lie: 
AppleWorks, an integrated word 
processing, spreadsheet analysis, 
and data base management 
package; Apple Access II, telecom¬ 
munications software; Apple Logo 
II, a graphics-oriented program- 
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ming language; and The Apple 
Education Classics, two popular 
educational packages— Elemen¬ 
tary, My Dear Apple and The 
Shell Games. 

The 21 third-party pro¬ 
grams featured by Apple at the 
introduction of the lie included 
such packages as Bank Street 
Writer by Brpderbund, Inc.; Fi¬ 
nancial Cookbook by Electronic 
Arts; Dollars and Sense by 
Monogram/Tronix Publishing, 
Inc.; Crypto Cube by Design- 
Ware, Inc.; Fact and Fiction 
Toolkit by Scholastic Wizware; 
Mastering the SAT by CBS Soft¬ 
ware, Inc.; MasterType by Scar¬ 
borough Systems; Rocky's Boots 
by The Learning Company; and 
Stickybear Shapes by Xerox Edu¬ 
cation Publications, among others. 

Since something like 70 
percent of the computers in 
schools today are Apple II's and 
lie's, the company believes 
many parents will opt for the lie 
because their children are famil¬ 
iar with those machines. 

lie Or lie? 

Apple dealers are less certain 
about the impact that the lie 
will have on sales of the lie. 
Concurrent with the announce¬ 
ment of the new computer, Ap¬ 
ple cut the price of a He almost 
in half, down to $995. That, ac¬ 
cording to Apple's Sculley, 
means that the lie can be 
viewed as a thousand-dollar en¬ 
try machine with exceptional 
expandability. Admitting that 
the two machines have a some¬ 
what overlapping target market, 
Apple nonetheless expects the 
He to continue to have sales in 
educational (with even deeper 
discounts), business, and home 
markets. "He or lie. That is the 
question" is the advertising 
phrase Apple has adopted as it 
attempts to sell—and point out 
the differences between—the 
two computers. 

With two very different 
product lines—the Apple II fam¬ 
ily and the Lisa/Macintosh fam¬ 
ily—Apple is most obviously 


squared off against both the 
IBM PC and the PCjr. Ads for 
the lie criticize the PCjr's lim¬ 
ited software and its chiclet- 
style keyboard. As this is 
written, IBM has already an¬ 
nounced to its stockholders that 
changes will be made in the 
PCjr, although no specifics were 
given. While IBM is not about to 
step away from any of its ma¬ 
chines, Apple's giant archrival is 
scrambling to meet this sur¬ 
prising double onslaught from 
Apple. 

In price and features, the 
$1295 lie is closer to the Ex¬ 
panded Model ($1269) PCjr 
than the PC. The PCjr, like the 
lie, has 128K (a 64K plug-in 
board); switchable 40/80-column 
video capability; and a built-in 
5V4-inch disk drive. However, 
the He is packaged with an RF 
modulator for television hookup; 
you must buy a $30 RF modula¬ 
tor for the PCjr as well as 
cables. The PCjr operates with 
DOS 2.1, which costs another $65. 

Aging Technology 

By choosing to use a "c" in the 
new computer's name, Apple 
has been able to offer its mar¬ 
keting team a lot to play with: 
compact, convenient, complete, 
and comprehensible. The com¬ 
pany's advertising is reflecting 
all of these concepts in an at¬ 
tempt to market the lie as the 
first serious people's computer. 

Many people were ready to 
write off Apple in 1983, calling 
the Apple II line an example of 
overpriced, aging technology. 

But with the lie, Apple is bet¬ 
ting that it will shake off that 
label—confounding the com¬ 
pany's critics, battling IBM suc¬ 
cessfully on two fronts, and 
living up to the "Apple II For¬ 
ever" slogan it adopted for the 
He's introduction. 

Hopes have never been 
higher at Apple, nor the stakes 
more important. But, as John 
Sculley says, "If we're right, and 
we think we are, Silicon Valley 
will never be the same again."© 


Enter CompuServe’s 
Electronic Mali'" 
and shop at your 
convenience in these 
exciting departments. 


' 'he Photo Booth 
" 'he Software Shop 
' ’he Financial Market 
The Magazine Kiosk 

Tb* noting shed 

A sample of the 








Introducing the 
first computer shopping 
service that brings you 
convenience, savings 
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Here’s your chance to expand the 
practical uses of your personal computer. 

Sign up for CompuServe and shop in 
our new Electronic Mall, it's easy to use. It 
tells you more about the products you’re 
buying It lets you order faster. And it’s 
totally unique 

CompuServe’s new Electronic Mall" 
offers you all these shopping 
innovations. 
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information on thousands of goods and 
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- Its special discount opportunities make it 
economical, purchase after purchase - And 
its name-brand merchants assure you of 
top-quality merchandise 
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• Place your order. 
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the old way. 
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The Electronic Mall, a valuable 
addition to the vast world of 
CompuServe. 
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How To Choose 
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Have you ever sat near the ref¬ 
erence desk of a public library 
and watched people do re¬ 
search? There's usually one 
scholarly looking gentleman 
with eyeglasses perched atop 
his head, a chewed-down pencil 
stub behind one ear, and crum¬ 
pled yellow reference slips fall¬ 
ing from his pockets as he looks 
in the card catalog. 

Evolving Methods Of 
Research 

As the computer begins to offer 
new ways to sift information, 
however, the techniques of 
these scholarly gentlemen may 
eventually become a thing of 

Doubtless, computer termi¬ 
nals with improving search soft¬ 
ware will continue to proliferate 
in public libraries, airports, de¬ 
partment stores—anywhere 
information needs to be 
processed. 

Our awareness of these 
data bases is focused on the 
data itself, not on the software 
necessary to store and search for 
it. Once we've learned how to 
use a particular data base, we 
tend to forget about the middle¬ 
man, the data base software. 

But if you're thinking of 
changing the way you file per¬ 
sonal information by setting up 
a data base on your home com¬ 
puter, you may want to consider 
what kind of software will best 
suit your needs. 

Searchware? 

There is some confusion about 
what the term data base actually 
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Whether or not you realize it, 
you've probably created and used 
data bases hundreds of times: ev¬ 
ery time you filled out a form for 
a doctor or employer or bank, or 
bought a new address book. Data 
base software for personal com¬ 
puters can make the creation, 
maintenance, and access of data 
files—information processing—far 
more efficient. 



refers to. It is often used inter¬ 
changeably to mean both the 
software used to store the data 
and the data itself. 

Technically, data base 
means the information itself. A 
data base manager (a computer 
program) controls and processes 
that data. It's the manager that 
you can buy, and that's what 


we'll be discussing here. The 
data base is something you en¬ 
ter yourself—a list of your li¬ 
brary books, for example. 

Impulse buying is rare 
among software shoppers. Un¬ 
less there's a two-for-$5 bin, the 
consumer is usually very cau¬ 
tious, finding out as much as 
possible about the software 
before a purchase. 

It's especially important to 
determine your needs prior to 
purchasing a data base manager. 
"Maybe that seems too obvi¬ 
ous," says Steve Bellinghausen, 
"but a lot of people don't do 
that." 

Bellinghausen is distribu¬ 
tion manager for Professional 
Software, Inc., publisher of 
DataPlus-PC, a recently released 
data base manager for the 
IBM-PC. 

A Consumer’s 
Quandary 

How do consumers go about 
matching their needs with an 
appropriate data base program? 
In the past, retailers have 
helped. "Hardware and software 
dealers traditionally have per¬ 
formed some kind of consulting 
role to end users," says 
Bellinghausen. "As new prod¬ 
ucts and companies flood the 
market, that's becoming increas¬ 
ingly difficult to do." 

Bellinghausen describes a 
scenario where the unprepared 
consumer walks into a computer 
dealership and says he needs a 
data base manager. The dealer 
points to a flashy display and 
tells the customer that it's the 




best-selling data base on the 

So he buys it, only to find 
out that the program does far 
more than he'll ever need from 
it, and he's probably wasted a 
few hundred dollars. "You don't 
need a sledgehammer to drive a 
thumbtack," says Bellinghausen. 
"Or vice versa. You don't want 
to go the other way, either." 

Though it may be easy to 
end up buying data base soft¬ 
ware that does more than the 
consumer needs or not enough, 
Bellinghausen thinks that asking 
yourself and the retailer a few 
simple questions can prevent 
that. "The consumer should be 
sharp enough to figure out what 
he wants to do with it," he says. 

Let's look at some of those 
questions. 

An Electronic Filing 
Cabinet 

How many different files do 
you anticipate creating? If you're 
buying a data base manager for 
one use only, like cataloging a 
stamp collection, this isn't im¬ 
portant. But some data base 
managers allow you to store 
only one file on a disk. So if 
you have several small files, you 
may be wasting disk space if 
you buy a program with that 
restriction. 

How large do you expect 
your files to be? With even the 
most limited data base manager, 
you can always create new files 
if you run out of space. But if 
you have to do any kind of 
search, you may not be able to 
merge your files and run a 
search on the complete file. Try 
to estimate your storage needs 
generously. 

What provisions does the 
data base manager make for de¬ 
fining the individual fields (sub¬ 
sections) within each record? 
Most programs allow you to de¬ 
sign the format for each record, 
to designate how many fields 
per record, how many charac¬ 
ters per field, whether letters 
only or numbers only or both 


will be allowed, and so on. 
Though each data base manager 
has its limits, a few packages 
are extremely limiting. 

Will you be needing com¬ 
plicated sorts and searches? 
Most home applications don't 
require anything very intricate. 
But if you want to do more 
than, say, alphabetize, or re¬ 
trieve by city or state, you'll 
need a more powerful data base 
manager. 

How about printing reports? 
You probably want some kind 
of printer capabilities, which all 
data base software has. But the 
extent to which you can design 
specialized reports varies. Anti¬ 
cipate your future needs. 

Remember: You should be 
able to have all your questions 
answered either by examining 
the outside of the package, 
reading the software documen¬ 
tation, or asking specific ques¬ 
tions of the dealer. If you're 
planning a substantial invest¬ 
ment in a data base manager, it 
might even be worth writing to 
the publisher if you can't get an 
important question answered. 


A Few Bonuses 

Though it's not absolutely nec¬ 
essary, it can be helpful to have 
a data base that is compatible 
with a word processing pro¬ 
gram. The reason for this, be¬ 
lieves Bellinghausen, is that 
mailing lists are "far and away 
the most widely used 
application." 

Another feature that few 
data base programs offer is the 
ability to go back and change 
field specifications after you've 
already entered a number of 
records. To illustrate the value 
of this, let's set up an imaginary 
file, a personal mailing list. 

Addressing The 
Problem 

It would seem like the best way 
to set up a file structure for this 
application would be to imitate 


the way that an address book is 
arranged: one line (field) for 
name, one for street address, 
one for city, state, and zip, and 
one for phone number. Maybe 
an extra line in case the address 

You then specify that each 
field can accept both alpha and 
numeric characters, and allow 
ample characters per field. You 
transfer all the information from 
your address book and various 
scraps of paper lying around on 
your desk at home. 

Then in November you 
start thinking about sending 
Christmas cards. You remember 
that little notebook that you've 
used to keep track of cards sent 
and received over the last five 

At this point it becomes 
clear that you should have spec¬ 
ified extra fields in your address 
file for the Chrismas list. Also, it 
would have been nice to have 
specified fields to keep track of 
birthdays. 

If your data base software 
does not allow you to go back 
and add new fields to existing 
records, your options are to ei¬ 
ther set up a new file and reen¬ 
ter all of your records, or keep 

set of records in a drawer 




a disk. 


Making It Easier 

"I used to use data base soft¬ 
ware on my Atari," said one 
home computer owner we que: 
tioned. "But now I just use a 
word processing program to 
keep track of names and 
addresses." 

Your data management 
needs may not be extensive 
enough to warrant buying a 
large, sophisticated data base 
manager. Or maybe there are 
some specific applications you 
could use data base software 
for, but don't want to take the 
time to work with a multipur¬ 
pose data manager. 

An alternative to generic 
data base programs—those 
require you to set up your own 
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The ABC’s Of Data Bases 


Charles Brannon Prejgjpm Editor 

There are several "generic" applications for 
microcomputers. Electronic spreadsheets 
such as VisiCalc helped to spark the micro¬ 
computer revolution. Word processing has 
made many a computer purchase easily jus¬ 
tified. And data base programs are now one 
of the hottest items on the market. The best¬ 
selling software, such as Lotus 1-2-3, incor¬ 
porates all three of these applications. 
Although packages such as Lotus 1-2-3 (first 
sold for the IBM PC) have more sophistica¬ 
tion and scope (as well as a much higher 
price tag) than similar programs on home 
computers, there's still a lot you can do with 
even a bargain-basement data base. 

Just as spreadsheets have made finan¬ 
cial analysis easier, faster, and more flexible, 
just as word processors have blurred the 
distinction between rough and final drafts, 
data bases can make all your record keeping 
simple, streamlined, and fast. But first you 
have to translate the concepts of manual 
record keeping to the computer's way of do¬ 
ing things. Since you're bound to encounter 
new vocabulary and principles as you con¬ 
vert to electronic record keeping, it's useful 
to have a background in these things as 
you're searching for the right package for 
your needs. First, a clarification: Sometimes 
the program that manages the data is called 
-a data base. The set of all your data is also 
referred to as the data base. Context usually 
makes the meaning clear. 

Files, Records, Fields 

To understand some of the features of data 
base management, think of how records are 
organized if no computer is involved. Short 
items are usually stored on index cards, 
then shoved in a box. This whole box of 
cards would be called a file on a data base. 
Each card is called a record. Records are fur¬ 
ther subdivided into fields. Before you can 
enter any information, you have to set up or 
define the data base by entering the name, 
type, and length of each field. To illustrate 
these subdivisions of a file, we can look at a 
common type of data base, the mailing list. 
Each record in such a file would be an in¬ 
dividual mailing label. And, within each 
record, the fields would probably be: name, 


address, city, state, and zip code. 

Many data bases ask you to estimate 
the length and type of each field. This way, 
the data base program can tally up a total 
for the length of each record. The memory 
(computer RAM or disk drive) is then sub¬ 
divided into records of that length. By con¬ 
trast, other data bases will assume a fixed 
record length (usually the size of one disk 
sector), then let you divide the record up 
into fields. You still have to estimate the 
length and type of each field. Some data 
bases can modify the fields at any time, but 
many data bases can't. It's often wise to set 
aside some extra fields in case you later 
want to start including additional infor¬ 
mation in each record, like telephone numbers. 

Field length is based on what kind of 
information it will be expected to contain. 
People's names will generally be less than 
20 characters. An address can be longer, say 
30 characters. Most cities can be spelled in 
under 15 characters. Using the official 
abbreviations, the state field takes only two 
characters. 

Another aspect of fields is their type— 
Name, address, city, and state are all string or 
alphanumeric fields. The zip code, however, 
is always a number and so it could be as¬ 
signed to a numeric field. Numeric fields 
store their numbers in a feed number of 
bytes, in the computer's internal floating 
point format. What this means to you is that 
no matter how long or short the number is 
when written out (5.2 or 5,200,000), it will 
only require, say, five bytes to store. Ad¬ 
vanced data bases have several other types. 

A field requiring a yes/no answer can be 
stored with only 1 bit (l=yes, 0=no). You 
could pack eight yes/no answers in one 
byte. This is often called a boolean, bit, or 
binary field. Some data bases might support 
a byte field, which can hold only numbers 
in the range 0-255. 

The key field is the primary field you 
use when accessing records. If the key field 
is name, you can look up any mailing label 
by the addressee's name. Many data bases 
will let you sort the entire file. You choose a 
key field to sort by. If you sort by zip code, 
the file will be ordered according to the zip 





STOP unexplained data loss, BLOCK 
power line hash and AVOID damaging 
transient voltages with GESP-753I 


Now you can plug Into the 
double-duty protection for 
your sensitive personal com¬ 
puter! General Electric’s 
GESP-753 Voltage Surge Sup¬ 
pressor guards valuable 
equipment two ways: against 
voltage spike and noise—all 
in one device! 

With a GESP-753 Voltage 
Surge Suppressor, you can 
also guard against potentially 
damaging transient voltages 
and prevent the generation of 
additional noise from being 
sent down the power line by 
your equipment. Reduce 
unexplained data loss and 
block interference that 
raises havoc with audio or 
TV reception. 

How spikes, surges and 
other gremlins attack. 

Power switching devices (such 
as heating/cooling equipment 
going on and off)...utility 
transformers stepping up 
power to meet peak load 
needs...and/or an electrical 
storm in the area. Each and 



all of these can play havoc 
with any sensitive electronic 
equipment—and your data 
input in particular—by trig¬ 
gering a momentary surge, a 
transient voltage spike, radio¬ 
frequency or electromagnetic 
interference. 

Simple installation. 

Just plug the GESP-753 into 
the upper outlet of any 
standard I lOv wall grounding 


receptacle. A stabilizer pin fits 
into the grounding contact of 
the unused outlet to hold the 
unit in place. Once plugged 
in, a built-in light is illumi¬ 
nated to remind you that the 
protection circuits are 
working. Then, simply plug in 
the power supply cord of the 
equipment you want pro¬ 
tected; up to three grounded 
outlets per GESP-753. 
Technical Specifications 

• Clamping level 325v 

• Attenuation 

Up to 40 db 
(200 Khz—30 Mhz) 

Over 35 db 
(0.5 Mhz—5 Mhz) 

• Response time 1 
nanosecond 

• Energy dissipation 50 joules 


For the names of distributors 
and dealers in your area 
where you may obtain the 
GESP-753, circle the number 
shown below on the reader's 
service card. 
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code when printed out. Some data bases let 
you sort or search with multiple keys. For 
example, you could print out a list, 
alphabetized by name, of all addressees living 
in California. The sort would be keyed to 
the name field, and the printout would be 
selective by only printing and sorting those 
fields whose state field is CA. 

A Range Of Features 

Features vary from one data base to another. 
Their primary purpose is to let you store 
and retrieve records. But once you have a 
large data base, you should be able to 
manipulate and interrogate the data base, 
with all the speed and power that the com¬ 
puter can bring to bear. We've already men¬ 
tioned sorting and printing. If you want to 
keep a mailing list, be sure the data base 
can print out mailing labels! You should also 
be able to remove (delete) a record once it is 
no longer needed. If you are manually keep¬ 
ing the list in a certain order, you want to 
be able to insert new records between exist¬ 
ing ones. It's very handy to have a printout 
of just one field from every record. A direc¬ 
tory function like this can usually print out 
the key field from each record for future ref¬ 
erence. Some data bases permit you to per¬ 
form math on numeric fields, even across 
the entire file. Others offer sophisticated re¬ 
port generation, where you can design a 
custom printout, complete with rows, col¬ 
umns, and calculations like totals and 
percentages. 

You may want to be able to access your 
data base file from within other programs. 

To do this, a word processor, for example, 
must be compatible with the data base, so 
that information can be retrieved and in¬ 
serted into the text held by the word proces¬ 
sor. Or, if your data base can create files 
that are compatible with the word processor, 
you're in business. If this is important to 
you, try out both the word processor and 
the data base together before you buy either. 

If you have a cassette system, you'll 
probably want to buy a memory-storage 
data base. These store the records in RAM. 


The advantage here is speed. You can sort 
and search for records much faster in mem¬ 
ory than you can with a tape drive. At the 
end of the session, you save out the entire 
data base to tape. The disadvantage here is 
that this limits the amount of data which 
can be stored to the amount of RAM you 
have in your computer. Also, memory-based 
data bases often slow to a crawl when their 
memory is full. 

If you have a lot of data to store, you'll 
probably need a disk-based data base. The 
records are stored directly on disk, and any 
record can be called up without reading 
through the entire file. You can usually use 
the whole disk for a single data base, or 
even link the data base to a second disk or 
disk drive. The disadvantage with a disk- 
based data base is the speed of disk access 
time, which is generally much slower than a 
memory data base. 

Be critical of the data-entry mode. 

You'll be using that part of the data base 
more than any other as you type in all the 
data. Grade a program's entry mode in 
terms of how easy it is to learn, how easily 
you can edit and make changes, and how it 
reacts to errors you make. Does it check to 
make sure the field you've entered is of the 
correct type for that field? Does it warn you 
if you've typed too much for one field, or 
does it just chop off the extra characters? 

Some data bases, like dBASE 11, are so 
sophisticated and flexible that they are prac¬ 
tically a programming language for data 
base management. Many people buy tem¬ 
plates for them. Templates are like programs 
for the data base. The template sets up all 
the fields, and includes the search and 
calculation descriptions. A template can also 
control the kinds of printouts allowed. You 
don't need to be a programmer to use an 
advanced data base, but you do have to 
learn the commands and protocols of that 
particular program. But once you've set up a 
certain kind of file, a template could create 
replications of that file type automatically 
the next time you want to build a similar 
data base. 


files—is application-specific data 
base software. 

Batteries Included offers 
such a series for the Commo¬ 
dore 64. At $29.95 each, these 
"mini-data bases" offer tailor- 
made filing systems ranging 
from Electronic Address Book to 


Recipes to Audio/Video Cata¬ 
log. Eight different packages are 
currently available. 

No one could call data base 
software faddish. After all, it fa¬ 
cilitates one of the fundamental 
computer functions—information 
processing. And, in one form or 


another, data bases have been 
around for a long time, albeit in 
low-tech forms like filing cabi¬ 
nets and boxes of index cards. 
Data managing software offers a 
fast, effective method of storing, 
sorting, and searching all kinds 
of information. © 





If you’ve been having a hard time 
teaching your newly-adopted computer 
there’s more to life than fun and games, 
you’re not alone. 


Now, you can introduce your Commodore 64™ to the Work Force: affordable, easy-to- 
use software and hardware that will unleash the power you always expected from your 
Commodore 64™, but thought you might never see. 


IS 

64 

PLAYING 
GAMES 
WITH YOU 



PaperClip ™ 

is simply the best word processing program of its 
kind-loaded with advanced features, yet so easy to 
use even a novice can get professional results. With 
SpellPack™, it even corrects your spelling! On< 
tried it, you’ll never use a typewriter again. 

The Consultant ™ 

(formerly Delphi’s Oracle) 
is like a computerized filing cabinet with 
brain. Organize files for recipes, albums, 
or the membership of your service 
Then search, sort, arrange anc 
analyze your information with 
and flexibility that’s simply as 

SpellPack 

teaches your 64 to spell. It cb 
document in 2 to 4 minutes against a 
dictionaiy of over 20,000 words. And you 
can add up to 5,000 of your own 
specialized terms. Type letter perfect every 


BusCard II " 

is a magic box that lets you transform your humble 
ime computer into a powerful business machine. It 
gives you the added power of BASIC 4.0, and lets 

-- dd IEEE disk drives, hard disk, virtually any 

rlnter, and other peripherals without extra 
interfaces. Completely software invisible. 

-80 Column Ati 

gives you crystal dea 
display. Using the highest quality 
irdware, we’ve eliminated the problems 
of snow, fuzziness and interference. 
Basic 4.0 commands greatly simplify 
disk drive access. Switches easily from 
40 to 80 column display. 

Discover the true power of your 
Commodore 64™. Ask your dealer about 
the Commodore 64™ Work Force, from 
Batteries Included—the company that 
doesn’t leave anything out when it comes 
to making things simple for you. 


batteries! 


I INCLUDED 


“Excellence in Software“ 


186 Queen Street West, Toronto, Canada M5V1Z1 (416) 596-140S / 3303 Harbor Blvd., Costa Mesa, CA. 92626 (714) 979-0920 





The Promise Of Things To Come: 


Atari’s New Lease On Life 

Fred O'lgnazia, Associate Editor - 
Selby Batemqr^ Features Editor 


When an especially strong 
earthquake recently shook the 
California city of Sunnyvale, 
most of the residents shrugged, 
smiled nervously, and tried not 
to think about the next one. 

But among the hundreds of 
people who work for Atari in 
more than two dozen nonde¬ 
script buildings there, the quake 
appeared to be hardly noticed. 
When you've already had the 
world turned upside down and 
are feverishly working to restore 
your corporate footing, a little 
more trembling scarcely seems 
worth worrying about. 

In retrospect, the earth- 
shaking that Atari took from the 
end of 1982, through 1983, and 
into the early part of 1984, 
seems to have had the same sort 
of explosive force that first 
powered the company into be¬ 
coming a billion-dollar organiza¬ 
tion. Almost overnight. Atari 
went from being king of the 
videogame and home computer 
market to being every analyst's 
example of the boom-and-bust 
potential inherent in the com¬ 
puter revolution. 

World-Class Problems 

The litany of problems was in¬ 
deed world-class: over half a 
billion dollars in losses for the 
first three-quarters of 1983, pre¬ 
mature announcements of sev- 



Out of the ashes of a disastrous 
1983, a slimmer and more seri¬ 
ous Atari, Inc., is fashioning a 
comeback under the guiding 
hand of new chairman and 
CEO James Morgan. In this, 
the first of a two-part look at 
Atari and its new products, 
Morgan talks candidly to COM¬ 
PUTE! about his company’s mis¬ 
takes, its strengths, its hopes. 


eral products that never 
appeared, the unsuccessful 
launch of the 1200XL computer, 
layoffs of hundreds of Atari em¬ 
ployees, and a management 
team wracked with dissension, 
low morale, and a lack of corpo¬ 
rate focus. 


Enter James Morgan, a for¬ 
mer Phillip Morris marketing 
executive, who replaced Ray 
Kassar in September 1983. His 
mandate from parent company 
Warner Communications was as 
simple to state as it was difficult 
to carry out: Turn Atari around. 

"Before I came, this com¬ 
pany thought it was a toy com¬ 
pany, IBM, and everything in 
between," says Morgan. "And it 
was devoting people and re¬ 
sources to all of that." 

Energy, Hope, And 
Resolve 

Morgan has not gone about his 
cleanup at Atari quietly. Instead, 
he has become one of the most 
outspoken critics of the com¬ 
pany's past policies. He often 
sounds more like an irate con¬ 
sumer than a computer com¬ 
pany president. 

In his effort to reshape 
Atari, Morgan laid off an addi¬ 
tional 250 employees last win¬ 
ter, including Chris Crawford, 
Atari's highly regarded research- 
and-development director. Also, 
Atari's chief scientist, Alan Kay, 
left the company in the spring 
to join Apple Computer as an 
Apple Fellow. 

Despite these changes—and 
in some cases because of 
them—Morgan appears to have 
brought new energy, new hope. 
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Making Of 
A Legend 


Features like these make our new dot matrix impact 
printer a Legend. While a low price makes it a near 

miracle! Imagine, all tills and, more tor less than 1350. 
That puts you into our 80-cps Legend 800 model. And 
if you’re looking for something even taster, look into 
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and a new resolve to Atari's ef¬ 
forts. With an enthusiasm that 
has been missing for over a 
year. Atari employees and exec¬ 
utives this spring were eagerly 
preparing for June's Consumer 
Electronics Show in Chicago and 
for the 12 months following— 
commonly acknowledged as the 
period during which Atari must 
show the world and Warner 
Communications that it is back 
on the right track. 

“The Public Still 
Loves Us” 

Morgan is excited—not only 
about Atari's future plans—but 
about the company's current 
strengths, which he believes 
have been largely overlooked. 

"The financial analysts and 
the computer press have been 
disenchanted with Atari for sev¬ 
eral months, but the public still 
loves us. This gives us a fran¬ 
chise from the consumer to de¬ 
velop the type of microprocessor 
products that the consumer will 

"Before we could announce 
any products though, we had to 
get a sense of our own self- 
identity. Who are we? What are 
our strengths?" 

All has not been bleak for 
Atari. The 600XL and 800XL 
computers have sold well. In 
fact, Morgan told analysts ear¬ 
lier this year that Atari could 
have sold about 40 percent 
more computers during the 
Christmas rush, if they had been 
available to 4|fB- And despite 
dire predictions about the death 
of the videogame machine. Atari 
seems confident that this market 
is stronger than some analysts 
have estimated. 

AtariSoft And Atari 
Learning Systems 

Atari's market share began 
climbing this past spring. And 
the company's software divi¬ 
sion, AtariSoft, and its educa¬ 
tional division. Atari Learning 
Systems, both appear to be 
doing well. 



Linda Gordon, who directs 
the Atari Learning Systems 
Group, has a strong team, in¬ 
cluding Dorothy K. Deringer, 
formerly program officer with 
the National Science Founda¬ 
tion. In the burgeoning educa¬ 
tional software field, Atari 
expects this division of the com¬ 
pany to offer some of the most 
innovative and high-quality 
products for schools and home 
learning that will be available in 
the industry. 

Products like the recently 
released AtariLab, a computer¬ 
ized science kit, and a series of 
other products similar in scope 
and quality (being introduced at 
CES) are creating excitement 
and momentum within the en¬ 
tire Atari organization. 

Morgan is quick to point 
out what he feels are a few of 
Atari's underlying strengths. 
"First, the combination of color 
graphics and sound in Atari 
computers is better than in our 
competitors' computers. Second, 
more people are familiar with 
Atari than with any other com¬ 
puter company. Remember, 16 


million Americans have an Atari 
computer—a 2600 video¬ 
computer system—in their 
home," he says. 

"Third, when people think 
of Atari, they think of entertain¬ 
ment. That is a tremendous ad¬ 
vantage, but not just so we can 
sell more videogames. Comput¬ 
ers can make learning more en¬ 
tertaining. They can even make 
work more entertaining—as 
well as more productive." 

The Computer Of 1990 

But Morgan is frank about what 
he feels Atari must do in the fu¬ 
ture to reestablish itself as a cre¬ 
ative and credible force in the 
microcomputer field. A commit¬ 
tee Morgan chairs at Atari, 
called "The Computer of 1990," 
meets frequently to brainstorm 
about future directions. Division 
heads and product managers re¬ 
portedly have more communica¬ 
tion with one another than in 
the past. And products or strate¬ 
gies that once went unques¬ 
tioned, have all undergone 
Morgan's scrutiny. 

For example, the popular 




Atari Program Exchange (APX), 
a division of the company 
which purchased, produced, and 
marketed consumer-written pro¬ 
grams for Atari computers, has 
been drastically reshaped. 

"Atari has redeployed some 
of its resources and programs so 
that they are more consistent 
with the current goals of the 
company," says Morgan. "In the 
case of APX, Atari has discon¬ 
tinued the mail-order portion of 
the program. Atari lost money 
in this portion of the business. 

"Moreover, Atari had to 
come to grips with the fact that 
Atari is not in the mail-order 
business. However, APX will 
continue to review products sent 
to Atari by outside program¬ 
mers," he says. "If the programs 
are topnotch, they will be added 
to the main Atari catalogue. 
Otherwise, they will not be sold 
by Atari in any fashion." 

The Fate Of The 
1450XLD? 

Morgan also took a hard look at 
Atari's plans for a high-end 
computer. The 1400XL and the 
1450XLD, announced at the 
June 1983 Consumer Electronics 
Show (CES), were never re¬ 
leased. The 1400 was unceremo¬ 
niously dropped, and the 1450, 
although exhibited at the Janu¬ 
ary CES, was not yet on the 
market. 

"Atari will sell a high-end 
computer in 1984," Morgan 
now says, "but the specific 
product features of that high- 
end machine still are under re¬ 
view. We showed the 1450XLD 
at the Consumer Electronics 
Show in January of 1984 to 
demonstrate our intent to mar¬ 
ket a high-end machine this 
year." 

In fact, by the time you 
read this. Atari may well be 
marketing such a computer. 

And this points to one of the 
major changes Morgan has insti¬ 
tuted at Atari: "We want Atari 
to be seen as the consumer's 


friend," he says. "That means 
we don't announce any prod¬ 
ucts unless we are willing to 
back them 100 percent." 

Enhancing Lives 
Through Interactive 
Electronics 

Morgan also makes it clear that 
Atari has no intention of aban¬ 
doning the computer market. 

"That's the real tragedy of 
Atari. Despite a record of sev¬ 
eral excellent computers, we are 
still known as a videogame 
company" he says. "But we're 
going to change that. Over the 
next 18 months, we will be in¬ 
troducing a host of new prod¬ 
ucts that will create an 
awareness and acceptance of 
Atari as being a superior com¬ 
puter manufacturer." 

While Atari's product line 
will be more focused than in the 
past, the company's new 
strengths will have a broader 
base, Morgan suggests. "Our 
goal isn't to just produce com¬ 
puters. It is to produce products 
that enhance consumers' lives 
through interactive electronics." 

“Invisible” Computers 

"To think this way, we have to 
think beyond user friendliness 
and beyond desktop computers. 
We have to think of products 
that are invisible. 

"For example, a truly 
friendly product should not sep¬ 
arate you from the task at hand. 
It should be like a refrigerator— 
you just reach inside the door 
and get what you need. After 
all," he says, "the product, any 
product, is not a hero. It is just a 
medium. It is the carrier of what 
is important." 

Morgan clearly expects 
June's CES show in Chicago to 
be a major first step in the com¬ 
pany's introduction of new 
products aimed at carrying Atari 
back to critical and financial 
success. But he has not limited 
Atari to the introduction of 
products at trade shows. 


Tuning In To The 
Consumer 

In early May, Atari announced 
new Lucasfilm games— Ball- 
blazer and Rescue on Fractalus — 
which Atari has developed in 
association with the special- 
effects wizards at the well- 
known motion picture company. 
And by the time you read this. 
Atari is scheduled to have pre¬ 
miered a new high-end game 
machine, the 7800 Pro System. 
Both of these new products 
were scheduled to be shown at 
CES in June as well. 

"Our major priority at Atari 
is to tune in to the consumer. 
Ultimately, the home computer 
is not an entity unto itself. It is 
not a question of what a com¬ 
puter can do. It is a question of 
what a consumer does with it," 
Morgan says. 

"In my opinion, we still 
have not given consumers a 
compelling reason to buy a 
computer. And we haven't 
spent enough time molding our 
products to consumers' desires." 

Atari’s “Smart” 
Telephone 

"For example, most people like 
to communicate with other 
people," he says. "That is a real 
need and a real desire. And 
computers can help people com¬ 
municate. But it's not easy. You 
have to type all sorts of special 
codes and commands, just to get 
started. Instead, it should be just 
as easy as using a phone. You 
should be able to press a couple 
of buttons and communicate." 

Morgan says that AtariTel, 
the company's telecommuni¬ 
cations division, will introduce 
"smart telephones" in the second 
half of 1984. "These telephones 
will be microprocessor-based. 

We currently are deciding how 
we will market the product," he 

While redirecting Atari's ef¬ 
forts, Morgan has also studied 
the microcomputer industry as 
well. And one of the major 


problems still troubling the in¬ 
dustry, he emphasizes, is that 
home computer technology is 
ahead of the average consumer 
without matching the consumer's 
real needs. The challenge, there¬ 
fore, is for computer manufac¬ 
turers to translate this new 
technology, while at the same 
time giving prospective buyers 
genuine reasons to purchase a 
computer. 

A!an Alda Is The Bridge 

Assisting in Atari's efforts to ex¬ 
plain its computers is actor Alan 
Alda, who represents what Mor¬ 
gan calls a "bridge" to adults by 
selling the application of Atari 
technology, and the ease of use. 

"He [Alda] always picks 
one activity, like word process¬ 
ing, or education, and shows 
you how you can do it on an 
Atari. Alan doesn't want to 
make adults buy computers be¬ 
cause they feel guilty. He wants 
them to buy a computer because 
they're excited about doing 


something they have seen him 
do," says Morgan. 

"Also, he never sells RAM, 
ROM, or CPUs. The CPU is the 
least important element in the 
computer. It is like the engine of 
a car. Most people buy a car 
without opening the hood," he 
says. "There is a common un¬ 
derstanding among car owners 
that the engine will work, and it 
will get them where they're 
going. The CPU is like the en¬ 
gine. You've got to have it, but 
you don't sell computers be¬ 
cause of it alone." 

Morgan’s Open Letter 

Morgan's impact at Atari has 
not only been felt directly by his 
employees. He has also gone 
out of his way to be accessible 
to industry analysts, the press, 
and—most importantly—the 
thousands of loyal Atari owners 
who are both a present and fu¬ 
ture market and a formidable, 
knowledgeable circle of critics. 

A personal and candid letter 
from Morgan to Atari owners 


popped up on the message sec¬ 
tion of CompuServe earlier this 
year, for example. In the note, 
Morgan thanked them for their 
support and criticism, explained 
his view of Atari's past prob¬ 
lems, and requested their con¬ 
tinued interest in Atari's future. 

This kind of attention to 
personal detail, and the simulta¬ 
neous redirection of Atari's ef¬ 
forts, have done much to restore 
the morale among Atari em¬ 
ployees and have helped give 
the company valuable time in 
which to develop, and properly 
introduce, new products. 

Frank Questions And 
Open Communication 

Morgan seems to understand 
that his role must be multifac¬ 
eted. "I act as a catalyst to the 
Atari management team, which 
has the real job of running this 
company," he says. "I try to set 
the tone for the management 
committee and I help point the 
group in certain directions. 

"As someone who joined 
this industry as an outsider, I 
have been able to take a fresh 
look at the entire consumer 
electronics field in general and 
this company, in particular. I'm 
not afraid to ask frank ques¬ 
tions, and also question why we 
do things the way we do. I en¬ 
courage all Atari employees to 
examine their own work in the 

"I believe strongly that one 
of my biggest contributions to 
Atari will be the implementation 
of a corporate culture here that 
inspires teamwork and open 
communications," Morgan says. 
"I want to encourage people to 
take calculated risks and not be 
afraid to fail. That's part of be¬ 
ing an excellent company. If we 
become an excellent company, 
then sales and profits will 
follow." 

(Next month, COMPUTE! will 
take an in-depth look at Atari's 
new product line from the 
Summer Consumer Electronics 
Show.) © 
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Machine.’’ Take control of your 1541 drive. 
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Statistics For 
Nonstatisticians 

A Burkeluiftab 


Basic statistical methods can help you make logical 
decisions in everyday situations. 


For the most part, elementary statistical methods 
measure a group of similar things to see how these 
measurements vary when compared to some 
standard. Another use for statistics is to see how 
creating a group of objects can cause variations in 
these objects. 

This program, "Statistics," takes your raw 
data and returns figures which you can use to 
make everyday decisions, for example, about the 
best way to build a wall or how much cash you'll 
need when you go shopping. 

As a first example, let's look at two ways to 
cut a 2 x 4, by using a power table saw and a 
handsaw. We set the table saw guide to one foot 
and cut five pieces. We cut five more pieces using 
a handsaw, then measure the actual lengths of all 
ten pieces to see how accurately we made the cuts. 

If nothing unusual is allowed to affect the 
cutting, we can expect the length of the pieces to 
vary depending on the process used. Statisticians 
call this an unbiased random sample. 

Assume the measurements are as follows: 

Table saw lengths Handsaw lengths 



The Same Mean 

A look at the values alone suggests that cutting 
with the handsaw is a far less consistent method 
than using the table saw. However, if you add up 
the lengths for each method and divide by 5 (the 
total cuts for each) you will find that both methods 
give the same mean (average) length of 1.018 feet. 


Just finding an average length doesn't tell us 
much. What we need to know is how widespread 
the values are likely to be, and which method 
gave us the most lengths that were nearer our 
standard of one foot. In statistical terms, we need 
to calculate the range and the standard deviation. 

We find the range by subtracting the shortest 
length from the longest, for each cutting method. 
For the handsaw the range is .48 feet (1.28 -.80), 
and for the table saw the range is .11 feet (1.07- 
.96). Immediately, we can see that the table saw 
cut more consistently, because the range, or vari¬ 
ation, is smaller. 

We can use the standard deviation and the 
mean length to predict how often a given length 
is likely to occur. You don't have to worry about 
how to calculate a standard deviation; the program 
does this for you. If you type in the above lengths 
for the handsaw, the program will return a stand¬ 
ard deviation of .217 feet. The standard deviation 
for the table saw is .047 feet. 

Degree Of Accuracy 

If we made a large number of cuts, then measured 
and graphed the lengths, the graph would form a 
bell curve, or normal distribution. By combining 
the standard deviation and the mean length, we 
get a range of lengths that includes 68.3 percent 
of all lengths (again, you don't have to know the 
theory; just use the number). To illustrate, first 
take the mean length, 1.018 feet, and subtract 
from it the standard deviation for the handsaw, 
.217 feet, to get .801 feet. Then add the standard 
deviation to the mean length to get 1.235 feet. 

This means that 68.3 percent of our lengths fall in 
the range between .801 and 1.235 feet. 

By adding and subtracting the standard de¬ 
viation (.047 feet) with the mean length of the 
table saw cuts (1.018 feet), we find that 68.3 per¬ 
cent (roughly two-thirds) of these lengths fall in 
the range from .971 to 1.065 feet. 

If you want a wider sample, you must increase 








your Commoctore64 feel 
comfortable at home 


Now your home computer can help you cook, keep your accounts, find an address or 
keep track of your record and book libraries—with first-class software specially tailored 
for the home environment. 

The Home Organizer™ series includes a wide range of separate and individual programs for 
different activities like stamp collecting, personal banking, or home photo and movie 
collections. Each one is pre-programmed with a “page” format planned out by experts to 
make it easy for you to store and retrieve the information you’ll want for your special activity. 
You don’t have to program anything yourself. )ust load the disk and start feeding in your data. 
If you’re used to run-of-the-mill home computer software, the speed and simplicity of the 
Home Organizer™ series will surprise you. Each program is written entirely in “machine 
language”, the most basic computer code. So they search, sort and analyze your data with 
amazing speed. 

The Home Organizer™ is feist enough to sort through your household belongings in 
seconds, yet so simple the children can use it to look up a phone number. Choose any or all 
program modules that fit your needs. They make ideal gifts, too! 



the number of standard deviations. To include 
95.4 percent of all lengths, use two standard de¬ 
viations. For the handsaw, we now have .434 
feet, two standard deviations. Combining it with 
the mean length, we get a range of .584 to 1.452 
feet. Our table saw range becomes .924 to 1.102 
feet (1.018 plus and minus .094). 

Food For Thought 

You can use the same methods to calculate a food 
budget. In this case, your data consists of the 
amounts you spent on groceries over a 13-week 
period (one-fourth of a year): 



If you type this data into the Statistics program, 
you will find that your mean amount spent was 
about $51; that your spending varied from $37 to 
$75, for a range of $38; that you spent more than 
$50 (your median amount) as often as you spent 
less than that; and your standard deviation is 
about $10. 

Applying The Statistics 

Combining one standard deviation and the mean 
(or average) amount spent, we find that two-thirds 
of the weeks you spend between $41 and $61 at 
the grocery store. One-sixth of the time you spend 
less than $41; one-sixth of your bills are more than 
$61. So, if you budget $61 for groceries, you'll 
have enough 84 percent of the time. 


16% 68% 16% 



If you want to be sure you'll have enough in 
case prices rise, you might want to use two stand¬ 
ard deviations. By adding two standard devia¬ 
tions ($20) to the mean amount ($51), you will 
find that, to be about 98 percent sure, you should 
budget $71 each week. 

There are other factors to be considered, of 
course, such as vacations, birthday parties, or 
visiting relatives, that can affect your food budget. 
The Statistics program does not take these kinds 
of things into account. But it does give you a tool 
which takes some of the guesswork out of every¬ 


day decision-making. 

The Statistics program requests input of the 
size of the sample, or number of items to be en¬ 
tered (line 410), then requests the values of the 
sample measurements (lines 500-550). All the 
statistics referred to in this article are then calcu¬ 
lated, that is, mean, standard deviation, median, 
and range. 

Lines 325-350 and 4900-5610 give the user a 
thumbnail sketch of the information to be calcu¬ 
lated and a description of each of the statistics. 
While the sample size is limited to 100 for the VIC 
version (other versions allow up to 300), this 
should be more than adequate in most cases. 

Error Correction 

An error correction routine is included in lines 
555-580 and 5900-6190. This provides for the 
change of any entry before the calculation. While 
the program is running, a delay of up to two 
minutes will be experienced while the program 
performs several sorts on the data. This is normal 
for BASIC and may be longer for sample sizes in 
the 80 to 100 range or greater. 

Program 1 requires at least 3K of expansion 
memory in the VIC computer. If the instructions, 
error correction routine, and headings are elimi¬ 
nated, the program will run on an unexpanded 
VIC. Specifically, the following lines should be 
deleted if the program is to run without memory 
expansion: 95-180, 325-350, 555-580, 4900- 
5610, and 5900-6190. 

Further reductions can be made by reducing 
the sample size, redimensioning the array in line 
90 to the new sample size (SA), and changing the 
value of 100 in line 420 to the new maximum 
sample size. 

Statistics for a sample of 100 readings requires 
about 30-45 minutes to calculate by hand. This 
program requires about 8-10 minutes, including 

Program 1: vie statistics 

Refer to the "Automatic Proofreader' article before typing this 
program in. 

90 DIM SA( 100) :rem 185 

95 REM GENERAL INTRODUCTION :rem 242 

100 PRINT "{CLR}":POKE 36879,126:PRINT " 

{BLK)" :rem 207 

110 FOR K=1 TO 3:PRINT:NEXT K :rem 147 
120 PRINT TAB(4);"14 DOWN){RVS}VIC STATIS 

TICS (OFF}" : rem 208 

130 PRINT TAB(9);"{DOWN}FOR" :rem 249 

140 PRINT TAB(2);"(DOWN}(RVS}NON-STATISTI 

CIANS(OFF)" :rem 171 

180 FORK=1TO2000:NEXTK :rem 98 

190 PRINT"(CLR}" :rem 254 

200 PRINT TAB(4) ; 11 {2 DOWN}THIS PROGRAM" 

210 PRINT TAB(3);"CALCULATES THE”:rem 188 
220 PRINT "(2 SPACES}FOLLOWING VALUES" 














RINT "FROM DATA YOU INPUT:" 


n 123 710 SA(I)=SA(1+1) 


T TAB(4);"{DOWN} 2. STANDARD" 

r TAB(7):"DEVIATION" :rem 166 

T TAB(4);"{DOWN)3. MEDIAN":rem 35 
T TAB(4) ; " {DOWN}4. RANGE":rem 219 
r"{3 DOWN) PRESS {RVS}C[OFF} TO C 
ONTINUE" : rem 20 

REM INSTRUCTION REQUEST :rem 9 

INT"{CLR}":POKE214,10:PRINT:POKE211 

INT"(DOWN} INSTRUCTIONS (Y/N)?":GOS 


OKE214,10:PRINT:POKE211,0:INPUT"! 
SAMPLE SIZE";N :ren 

*N>100ORN<2THEN5710 : rem 

:INT: PRINT " {CLR} 14 DOWN}{RIGHT}IE 

;INT"(2 DOWN}(RIGHT)CONTINUE WITE 


5HT)CORRECT LATER 
3}{BLK}{4 RIGHT}P 


M ERROR CORRECTION REQUEST :rem 46 
INT"{CLR}":POKE214,11:PRINT:P0KE211 

INT"ANY CORRECTIONS(Y/N)?":GOSUB 70 
Z$="Y" THENPRINT"(CLR)":GOTO6000 
REM CALCULATION OF MEAN AND STD. DEVI 

'"(CLR}":POKE214,9:PRINT:POKE211, 
NT"{RVS}PLEASE WAIT(OFF)":rem 48 
OKE214,11:PRINT:POKE211,3:PRINT"STAT 
STICS BEING" :rem 151 

9 POKE214,13:PRINT:POKE211,6:PRINT"CALC 
ULATED" :rem 255 

0 SUM=SUM+SA(I) 


SDDEV=SQR(DFF/(N-l) 


REM CALCULATION OF MEDIAN :ren 
IF N/2 <> INT (N/2 ) THEN 814 :r 

IF SA(N/2)=SA(N/2+l) THEN MDD=SA( 

IF SA(N/2)OSA(N/2+l) THEN MDD=(S 
2)+SA<N/2+l))/2 :ren 

GOTO 1310 :ren 

MDD=SA(INT(N/2+l)) :ren 

REM PRINT RESULTS TO SCREEN :ren 
PRINT"{CLR}CALCULATION RESULTS" 


PRINT"(DOWN)MEAN (X BAR)";SPC(2);1 
(MEAN*10000+.5)/10000 :rem 

DEV*10000+.5)/10000 ' ' :rem 

PRINT"(DOWN}MEDIAN";SPC(8);INT(MDD 


7N}HIGHEST SAMPLE";H 


REM REQUEST TO CONTINUE OR 

PRINT"{CLR}":POKE214,11:PR: 
1,0:PRINT"DO YOU WISH TO P] 

PRINT"MORE DATA (Y/N)?":GO! 
IF Z$<>"Y” THEN POKE36879,: 


5060 PRINT "ARITHMETIC AVERAGE" 

5070 PRINT "OF THE NUMBERS YOU" 

5080 PRINT "ENTER.” 

5090 PRINT "{DOWN}************** 

5100 PRINT "{DOWN}STANDARD DEVIATIO 

5110 PRINT "IS A MEASURE OF HOW" 
5120 PRINT "WIDELY YOUR NUMBERS" 
5130 PRINT "SPREAD FROM THE AVG." 
5140 PRINT"{2 DOWN}{2 RIGHT}PRESS 







SEE THE LIGHT! 

Quality Software that Outshines the Rest 




Software by SoftPeople Programs for the Commodore 64 Connecting People with Great Ideas. 


SoftPeople Inc. 



Dealer Inquiries Invited 
1-800-447-3273 
Special P.O.P Packages 
& Prices Available 











































































liiiiiii ii m mm a 


















< NORMAL{4 SPACES3DIST.>, THE S 
TD.DEVIATION IS A MEASURE OF A 


















Sentinel Color Diskettes. 

Introducing a practical new time-saving approach to help 
you organize data storage. Classify information by diskette 
color: for example, receivables in green, payables in red, 
inventory in blue, purchasing in orange, and so on... 


Each Sentinel Color Diskette has a lifetime guarantee; 
100% certified at levels which meet or exceed all criteria 
necessary for accurate, error-free read/write operations. 


Phone toll-free for the name of the dealer nearest you: 
1-800-323-5005 (in Massachusetts 1-800-323-5001). 


Sentinel 


One Sentinel Plaza, Hyar 



REVIEWS 


M’FILE For The Commodore 64 


M'FILE is a set of data manage¬ 
ment programs for the Com¬ 
modore 64. A 1541 disk drive 
and a printer are required. The 
manual indicates that there's 
also a tape version, but it was 
not tested for this review. Any 
serial port or user port (RS-232 
or parallel) printer can be used. 

The package contains a 7- 
inch x 9-inch loose-leaf manual, 
a.software key, and a program 
disk. The programs on the disk 
can be copied to a backup disk. 
The key, which plugs into Con- 

required tornTth^lf am" The 



ata is stored on th 


each. Fields can be either nu¬ 
meric or alphanumeric. All 
alphabetic characters are in 
uppercase, but a new version 
which supports both upper- and 
lowercase has been announced. 
Numeric fields can be used in 
formulas allowing arithmetic 
calculations among fields. 

Within formulas, an if-then syn¬ 
tax is available. Up to ten user- 
defined interfield formulas can 


Selection of records for up- 




















title is entered, the program 
leads the user through the steps 
of choosing field names, types, 
sizes, and decimal settings. 

When setup is complete, it is 
stored on disk, and the user 
proceeds to Access a File. 

Access a File is used to 
enter new data, to change or in¬ 
spect data, or to add fields and 
formulas. 

Print a Report allows the 

mat, to call up a saved report 
format, to add temporary fields 
or formulas, to display totals on 
the screen, or to set printer con¬ 
trol characters. After a report 
format is chosen and edited as 
desired, it may be saved. The 
report is then printed. Many op¬ 
tions are available in setting up 
the print format. 

Use Of Function Keys 

The screens displayed by 
M'FILE are either menus or data 
screens. Data screens have a 
line at the bottom indicating the 
functions available by use of 
function keys. These generally 
include fl = ACCEPT, f3 = 
DELETE, and f5=EXIT. On a 
data entry or modification 
screen, f7=ADD/SUB (modify 
a numeric field) also appears. 

When a record selection is 
made by record number, the f2 
key advances the pointer to the 
next sequential record, and f4 
moves to the previous sequen¬ 
tial record. Note that if records 
have been deleted, there may be 
missing record numbers. When 
a record selection is done by 
searching, the f8 key advances 
to the next matching record. 
However, none of these even- 
numbered function keys is in¬ 
dicated in the screen prompts. 

Sorting 

Sorting is done by a separate 
program (SORT) loaded from 
the main menu. Sorting is per¬ 
formed on any single field, in 
either ascending or descending 
order. The result is a new, 
sorted data file on the disk. The 


exit from SORT is to the BASIC 
environment, not back to the 
main menu. To continue proc¬ 
essing—for example, to prepare 
a report—the user must load 
and run M'FILE again. 

Text Merging 

A separate program, 
TEXT'MERGE, is provided to 
create files which can be used 
by most major word processing 
programs. The selection menu 
lists Quick Brown Fox, 

WordPro, EasyScript, Script 64, 
Totl Text, Busiwriter, Paper 
Clip, and Other. Other is in¬ 
tended to work with any word 
processors which can read 
sequential files. I found that I 
could not generate mailing lists 
and labels in the format 1 
wanted with the M'FILE report 
generator. However, using 
TEXT'MERGE in conjunction 
with my word processor 
(EasyScript), it was easy to get 
single-column labels. Additional 
columns are not supported by 
M'FILE but I was able to do it 
with word processor manipula¬ 
tions—but only because my 
printer has reverse-line motion. 

Copy Program 

A separate program, COPY, is 
provided to make backup copies 
of M'FILE data disks, using a 
single disk drive. The file title of 
the new disk can be different 
from the old title. As with other 
backup programs, frequent disk 
swaps are required to make the 
backup disk. COPY also allows 
the user to copy the format 
only. This feature is useful for 
expanding the file onto a second 
disk, or creating a new file with 
the same format. 

Other Features And 
Considerations 

Another capability of M'FILE is 
a screen dump to the printer at 
almost any time, by pressing the 
British pound key. 

When the file structure is 
accepted by the user, the file 
character limit is set at 125 if no 


more than 125 characters are re¬ 
quired; otherwise, the limit is 
250 characters. After this, the 
original field names and struc¬ 
tures can't be changed, although 
new fields can be added later, 
as long as the maximum charac¬ 
ter limit (125 or 250) is not 
exceeded. 

In report mode, additional 
temporary numeric fields can be 
added. Their contents are cre¬ 
ated by using formulas involv¬ 
ing other numeric fields. The 
menu allows the user to add 
alphanumeric fields, but there is 
no way to enter data into them. 

Reports have an optional 
total line at the end. However, 
the number of characters for 
each numeric field is the same 
for the totals as for individual 
entries. This leads to possible 
truncation in a total if extra 
digits would have been gen¬ 
erated. I had this problem, and I 
found a solution by creating a 
temporary field equal to my 
original field, but with extra 
width. Then I used the new 
field instead of the old one and 
got a correct total. Of course, it 
would have been easier if the 
original field had been wider, 
but I didn't know that at the 
time. A related feature is Screen 
Totals. This allows display of 
totals on the screen, but has the 
same width limitation as printed 
totals. 

Because the main data is 
kept on the data disk, there are 
frequent disk reads and writes. 
In particular, when an exit is 
made from the file access’mode 
after changes are made, the data 
file on disk is rewritten, which 
takes a few minutes. When the 
user enters a new mode, a read 
is required, even if a write was 
just performed. 

Field selection and search¬ 
ing are easy and fast. Sorting on 
keyfields is fast too, but limited 
in speed by disk accesses. Other 

Even with the limitations 
discussed above, M'FILE is a 























you don't need to have a disk 
drive or a tape drive. Of course, 
if you run the word processor 
without a device to store your 
text, you will lose it after writing 
it. However, for people just 
using the system as an enhanced 
typewriter, this is enough. 

Functions And Features 

Although I am used to writing 
on an expensive professional 
word processing system, Atari- 
Writer has all of the features that 
I would normally use on the 
larger system. I wrote this article 
on AtariWriter and found, in 
fact, that AtariWriter has some 
very nice extra features not usu¬ 
ally found on other systems, 
such as a single toggle function 
which allows you to switch dis¬ 
played characters from upper- to 
lowercase automatically. The 
program has more features than 

just give you the highlights. 

When you turn AtariWriter 
on, it displays the Atari logo 


for a few moments and then 
switches to a menu of functions. 
The functions are: 

• [C1REATE File is used to 
begin writing a new file. If you 
have some text in memory left 
over from another file and you 
select this option, the computer 
responds by asking you if you 
wish to delete the file in memory. 


file 


This way you will not acciden¬ 
tally erase a file that you want t 
SAVE. If there is no file in merr 
ory, the computer simply goes 
to the editing page. 

• [DJELETE File 
from the disk drive. When you 
select this option, the computer 
asks for the name of the file you 
wish to delete. Once you have 
selected the file to delete, it 
checks with you one more time 
by asking, "ARE YOU SURE?" 
This makes it almost impossible 
to erase a file by accident. 

• [E]DIT File is similar to 
[CJREATE File, but is used to con 
tinue working on an existing file. 

• [FjORMAT Disk erases al 


of the information a disk con¬ 
tains, so the program asks you, 
"ARE YOU SURE?" before ex¬ 
ecuting this command too. 

• [IJNDEX of Disk Files dis¬ 
plays the names of all the pro¬ 
grams and text files on your disk. 
After the files have been dis¬ 
played, the computer asks if you 
want to print the index. If you 
press Y or enter YES (and have a 
printer connected), the index 
will be printed. 

• [L]OAD File transfers any 
file you have on disk (or cassette) 
into the computer's memory. 

• [PJRINT File prints the 
file that is currently in memory. 
This routine will not print a file 
directly from disk (or cassette). 
The file must first be transferred 
to memory. 

• [S]AVE File transfers any 
file you have in memory onto 
the disk (or cassette). 

Editing 

In the editing mode, AtariWriter 
displays a blank screen with a 





















































Bunny Hop 

Adorn Cybanski * ' 1§ 


Airborne carrots and a cloud-hopping rabbit add a 
dash of whimsy to this joystick-controlled game for 
the Commodore 64, VIC, and Atari. 


It's harvest time in that great big carrot patch in 
the sky and Copernicus, a rather hungry rabbit, 
is on the prowl for his favorite vegetable. 

Unfortunately, due to a fluke of nature as 
well as incredibly bad air pollution, the carrots 
are suspended in midair. This, however, can be 
turned into an advantage for Copernicus, since 
he is able to hop around on the dense clouds in 
pursuit of his meal. 

He may also jump around on platforms 
which have been dispersed across the sky for ab¬ 
solutely no reason at all. 

Watch That Brier Patch 

The only thing Copernicus cannot do is land in 
the brier patch below—he would be transported 
back to his initial position. This would not be so 
bad if he had an unlimited number of transport 
passes—unfortunately, he has not. After they are 
exhausted, he is condemned to the brier patch 
for the rest of his life. 

If he clears the sky of carrots, then benevo¬ 
lent forces disperse a new set of carrots for him, 
and his friends in the brier patch become so 
happy for him that they usually jump around in 
a rabbit euphoria. Meanwhile, Copernicus 
continues to collect carrots until he runs out of 
transport passes. 


One Tricky Carrot 

Once in a while our hero eats a jumping bean 
which has been disguised as a carrot by some 
unknown troublemaker. This causes him to hop 
continuously, hampering his ability to gather car¬ 
rots. In addition, the more he eats, the heavier he 
becomes, until he finds that he can no longer 
jump as high as he used to. But then, it just adds 
more challenge to his hare-raising adventures. 

Joystick Controls 

The object of the game is to collect all the car¬ 
rots. Copernicus jumps when you press the fire 
button or push the joystick forward. He moves 
either left or right when you push the joystick in 
either of those directions. 

Clearing the screen of carrots starts you on a 
new level. Every fifth level is a "jumper round" 
during which the rabbit jumps continuously. At 
the completion of every tenth level, a new rabbit 
is earned. Rabbits are displayed at the top center 
of the screen, and one is lost every time you fall 
into the brier patch at the bottom of the screen. 
When all rabbits are exhausted, the game is over. 

You have 60 seconds to collect the carrots. If 
your time runs out, the clouds speed up and you 
forfeit an extra time bonus. If you still do not col¬ 
lect all the carrots within 30 seconds, the clouds 
and platforms will start disappearing. 

The score is displayed on the top right. Try 
to beat a score of 10,000! The key to high scoring 
is to clear the carrots quickly and collect the extra 
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5o Spinnaker games aren't just computer games. T 
Learning Games. 

They're written by top educators who know how to r 
learning fun. And by expert game programmers, who i 
colorful graphics, animation and sound to make our t 
so exciting, your kids may not even realize they're leai 


. They're Games (ages 3-8) and I 

ing Discovery Games J 

) make (ages 6-12) at your J 

ir games Spinnaker. We're » 
taming, giving computer » 








Logic (VIC And 64 Versions) 

Lines 5 to 20 set the custom characters. Lines 30 
to 55 produce a short machine language routine 
to move the clouds. Lines 100 to 150 initialize 
the screen for each new level. 

Lines 200 to 280 are the main game loop. 
Lines 400 to 410 are a subroutine which in¬ 
creases the game difficulty when the timer 
reaches zero. Lines 500 to 520 are called when 
the game ends. 

Lines 600 to 635 control the interlevel fea¬ 
tures like the jumper round and game speed. 
Lines 700 and 705 are called when a carrot is 
gathered. 

Lines 800 to 840 are a routine which is 
called when all carrots have been gathered. It 
controls the extra time bonus and the bouncing 
rabbit. 

Lines 900 and 905 are called when a rabbit 
hits the brier patch. 

Bunny Hop (VIC And 64 Versions) 

Line 20 contains the variable I, which is the gen¬ 
eral speed of the game. Decreasing it makes the 
game faster but also causes Copernicus to remain 
on the screen for less time. 

Line 25 has CT, which is the number of 
carrots you must collect initially. LI is one less 
than the number of rabbits you start off with. L 
is the number of cloud pieces that are placed in 

The platform pieces in line 115 and also 
in line 117 of the 64 version are character num¬ 
ber 183. 

Line 150 has the variable D, which contains 
the initial bunny character. It is either 33, facing 
right, or 34, facing left. Line 150 also increases 
CT by one. Changing this to CT=CT+0 will keep 
the number of carrots to be collected at four. 

Use Either Joystick Port 

The statement in line 200 of the 64 version, 
Y=PEEK(56320)AND PEEK(QQ) combines the 
joystick ports, enabling use of either. 

Changing the number 36 to the number 1 in 
line 245 will enable a person to jump on the 
brier patch without losing a bunny. 

Z of line 400 is the cloud speed switch. If Z 
is zero, the clouds remain slow. They speed up 
when Z is changed to — 1. 

Line 610 increments LE, which is the level 
counter. If LE is greater than 19, W is set to one 
instead of zero, which makes Copernicus' jumps 
shorter. 


five levels. 

Line 620 makes V true (— 1) every five 
levels, which produces a jumper round. 

Line 625 resets the number of carrots to 4 
every ten levels. 

Line 630 decreases the number of cloud 
pieces per row. Changing it to L=L—0 will keep 
the number of clouds constant. 

20 Points For A Carrot 

You are given 20 points for a carrot in line 700. 
Changing this to FORX=lTO55 would give you 
55 points for each carrot. 

If you are tired of the large number of 
bunny hops at high levels, just revise line 800 
with F0RC = 1T02, which will perform only two 
hops each level throughout the game. 

To change the number of extra bonus 
points, simply revise line 830 to something like 
SC=SC+2. 


Program 1: 64 Bunny Hop 

Refer to the "Automatic Proofreader article before typing this 
program in. 

1 QQ=56321 srem 17 

5 DATA0,0,0,0,0,0,0,0,8,12,6,189,127,124, 
56,70,16,48,96,189,254,62,28,34s rem 241 
10 DATA0,102,255,255,102,0,0,0,66,40,134, 
51,136,102,102,102 srem 78 

15 DATA0,48,188,255,255,188,48,0,0,102,25 

5,255,102,0,0,0 srem 228 

16 POKE56334,0:POKE1,51 srem 35 

17 FORX=0TO1023 sPOKEX+13312,PEEK(X+53248) 

sNEXTsPOKE1,55sPOKE56334,1 srem 2 

20 F0RX=12544T012599 sREADYsPOKEX,YsNEXTsS 
=54272$1=75 srem 243 

23 POKES+5,9 s POKES+6,9 s POKES ,115s POKES+1, 

3 s POKE53280,5 s POKE53281,6 
25 POKE53272,28 sK=54272 $L=18 s 
SUB600s POKES+24,15 
30 DATA160,40,177,253,200,145 

,192,255,208,245,160,40,177,253,160 


3,136,145,253,200,200,192,81,2 


45 DATA169,63,133,253,32,96,47,] 


3 PRINT"{HOME}{15 RIGHT}{WHT}{RVS}BUNNY 
{2 SPACES}HOP"s PRINT"{WHT}{RVS} 

{2 RIGHTjTIME"SPRINT"{7 LEFT}{RVSjSCO 


An Extra Rabbit 

The tens in line 615 give you an extra rabbit ev¬ 
ery ten levels. Changing this to 
INT(LE/5)=LE/5 will give extra rabbits every 


105 FORX=1944TO2023:POKEX,36:POKEX+K,5:NE 

110 F0RX=55496T056215:POKEX,1:NEXT:1=1—3 
:rem 193 

115 PRINT" (HOME) {7 DOWN} {YEL} {RVSHY3 
















IS YOUR CHILD TOP BANANA, 
ORJUST 

ONE OF THE BUNCH? 


Kids everywhere are going ape over Artworx Monkey Series educational 
software! Like all good arcade games, kids just can’t stop playing them. 
Which is great, because while they’re enjoying the antics of Marc 
the Monkey, they’re learning. And growing. 

Three Artworx monkey programs, designed 
by teachers and learning specialists, are available 
to help your child. 

Monkeymath uses colorful graphics and 
three levels of challenges to give a better under¬ 
standing of number sequences, addition, sub¬ 
traction, multiplication, and division. 

Monkeynews" uses a newspaper setting to increase your child’s 
ability to read and understand by enabling him to actively participate in 
the story, answer questions, check facts and type 
his own headlines. 

For help with spelling and vocabulary, choose 
Monkey builder'. It encourages the child to com¬ 
bine word pieces correctly to form building blocks, 
and make a tree house for Marc. 

All three programs are more fun than a barrel 
of you-know-whats! 

All are available for the Commodore 64, Atari, and Apple com¬ 
puters. All include a FREE Marc the Monkey story and coloring book. 

And they’re all the stuff top bananas are made of! 

See them in action wherever soft¬ 
ware is sold. To find out more facts, 
send $1.00 for a colorful catalog to: 

Artworx Software Co., Inc. 150 North 
Main Street, Fairport, NY 14450. 

Or call: 800-828-6573. 

(In New York call: 716-425-2833). 









270 PRINT"{HOME}{3 DOWN}{8 LEFT}{RVS} 

{WHT}"y SC :rem 128 

275 PRINT"{HOME}{2 DOWN}{RVS}{2 RIGHT}";: 

T=60-VAL(TI$):IFT<1THEN400 :rem 203 

280 PRINTT;"{LEFT} ":GOTO200 :rem 156 

400 PRINT"{HOME}{2 DOWN}{4 SPACES}{WHT} 

{RVS}0{2 SPACES}":Z=-1:1FTI$ <"000130" 
THENGOTO200 :rem 56 

405 Y=1224+INT(RND(1)*719):IFPEEK{Y)=370R 
(PEEK(Y)=32ANDRND(1)>.2)THEN405 

410 POKEY,32:GOTO200 :rem 179 

500 PRINT"{12 DOWN}{16 RIGHT}{RVS}{CYN}AG 

505 GETA$:IFA$=""THEN505 :rem 87 

510 IFA$="Y"THENRUN :rem 136 

515 IFA$="N"THENEND :rem 100 

520 GOTO505 :rem 106 

600 IFLI<0THEN500 :rem 234 

605 PRINT"{CLR}{2 DOWN}{18 RIGHT}{WHT}";: 
IFLI>0THENFORX=1TOLI:PRINT"1";:NEXT 

610 PRINT" ":LE=LE+1:Z=0:W=0:V=0:IFLE>19T 


{DOWN}{2 LEFT}gY^{5 DOWN}g2 Y§{DOWN} 
{4 LEFT} g 2 Y§{5 DOWN}g2 Y3{DOWN} 

{4 LEFT}g2 Y3" :rem 199 

117 PRINT"{HOME}{RVS}{7 D0WN}{11 RIGHT} 
g3 Yl{12 RIGHT}g3 Y§{6 DOWN}{2 LEFT} 
gY|{l6 LEFT}gY|" :rem 201 

120 F0RX=9T021STEP6:FORY=lTOL:POKE1024+X* 
40+RND(1)*40,35:NEXTY,X :rem 225 

125 F0RX=11T017STEP6:FORY=lTOL:POKE1024+X 
*40+RND(1)*40,38:NEXTY,X :rem 23 


615 IFINT(LE/10)=LE/10 
620 IFLE/5=INT(LE/5)THENV=-1 :i 

625 IFLE/10=INT(LE/10)THENCT=4 : 

630 L=L-1:IFL<3THENL=10 :i 

635 RETURN :i 

{HOME}{3 DOWN}{8 LEFT}{RVS}";SC 


705 C 


ON-(C=0)+1G0T0265,800 


135 Y=INT(RND(1)*639)+1224:IFPEEK(Y)<>320 
RY=1505THEN135 :rem 210 

140 IF(Y<1905ANDY>1862)0R(Y<1746ANDY>1702 
)0R(Y<1666ANDY>1622)THEN135 :rem 248 

145 IF(Y<1425ANDY>1382)0R(Y<1506ANDY>1462 
)THEN135 :rem 101 

150 POKEY,37:POKEY+K,7:NEXTX:P=1505:D=33: 

155 TI$="000000":P0KES-1,130 :rem 215 

200 POKEP,32:POKE37154,127:Y=PEEK(56320)A 
NDPEEK(QQ):IF(YAND8)=0THENP=P+1:D= 3 

205 IFPEEK(P+40)=38AND(NOT(B)ORZ)THENP=P+ 


210 IF(YAND4)=0THENP=P-1:D=34 :rem 204 

215 POKES+4,32:IFPEEK(P+40)=35AND(NOT(B)O 
RZ)THENP=P—1 :rem 218 

220 B=(B=0):IFBORZTHENSYS12156:P0KES+4,33 
:rem 243 

225 IFA=0ANDPEEK(P+40)<>32THENIF(YAND16) = 
0OR(YAND1)=0ORVTHENA=7—W*2:P0KES+11,3 


805 Z=1904+X+Y:X=X+1:POKES+4,33:IFX=39THE 

810 POKES+1,ABS(Y/20)+10:IFV=0THENY=Y-40: 

IFY=-160THENV=1 :rem 145 

815 IFV=lTHENY=Y+40:IFY=0THENV=0 :rem 31 
820 POKEZ,3 2:P0KE1904+X+Y,33:POKE1904+X+Y 
+K,1:POKES+4,32:GOTO805 :rem 81 

825 POKEZ,32:NEXTC:POKES+1,3 :rem 236 

830 IFT>0THENFORX=TTO0STEP—1:POKES+4,129: 
PRINT"{HOME}{2 DOWN}{RVS}{2 RIGHT}";X 

835 IFT>0THENPRINT"{HOME}{3 DOWN}{7 LEFT} 
{RVS}";SC:POKES+4,128:NEXTX :rem 24 
840 POKES,0:GOSUB600:GOTO100 :rem 206 

900 F0RY=1T0LE:POKES+1,10:FORX=1TO150STEP 
5:POKES+4,33:POKES+1,X/10 :rem 138 

905 POKES+4,32:NEXTX,Y:POKES+1,3:LI=LI-1: 
GOSUB600:GOTO100 :rem 48 

Program 2: VIC Bunny Hop 

Refer to the "Automatic Proofreader article before typing this 


230 IFA<4-WANDPEEK(P+40)=320RPEEK(P+40)=3 
7THENP=P+40 :rem 91 

233 POKES+1,3:IFZTHENP0KES+1,15 :rem 151 
235 IFA<>0THENA=A-1:IFA> 3-WTHENP=P-40:POK 
ES+8,PEEK(S+8)+2 :rem 208 

240 IFPEEK(P)=37THEN700 :rem 88 

245 IFPEEK(P+40)=36THEN900 :rem 237 

250 IFPEEK(P)<>32THENP=P+40:GOTO260:POKES 
,PEEK(S)-20 :rem 177 

255 POKES,70 :rem 177 

260 IFPEEK(P)=37THEN700 :rem 90 

265 POKEP,D:POKEP+K,1:F0RX=1T0I:NEXT 


5 DATA0,0,0,0,0,0,0,0,8,12,6,189,127,124, 
56,70,16,48,96,189,254,62,28,34:rem 241 
10 DATA0,102,255,255,102,0,0,0,66,40,134, 
51,136,102,102,102 :rem 78 

15 DATA0,48,188,255,255,188,48,0,0,102,25 
5,255,102,0,0,0 :rem 228 

20 F0RX=7424T07479:READY:P0KEX,Y:NEXT:S=3 
6876:1=100 :rem 196 

25 POKE36869,255:POKES+3,109:K=30720:L=10 
:CT=4:LI=3:GOSUB600:POKES+2,15:rem 172 
30 DATA160,22,177,253,200,145,253,136,136 
,192,255,208,245,160,22,177,253,160,0, 



























: (Atari version). 






















Blueberries 

' ,'M Root 



purchased after January 1982 probably have the 
GTIA chip.) If you don't know which you have, 
just choose one—you can stop the program later 
and rerun it if the colors are wrong. 


Dividing Up The Farm 

Then, in the middle of the screen you'll see the 
actual playing field, which is split up into two 

fields. Player 1 plays on the upper field; 
plays on the lower field. 

The very bottom of the screen displays the 
current options. Pressing the OPTION and SE¬ 
LECT keys will change these. Select the options 
want for the game. HANDS means the num- 
of farmhands you'll have to help with the 
The various LIMITS mean that the game 
once one player reaches that LIMIT. A 
LIMIT game continues until one player loses 
his farmhands. 

Once the options are chosen and each player 
(player 1 uses port 1, player 2 uses 
game can be started by pressing 
(One-player games can be played from 
either joystick port, depending on which field 
you want to play.) 


Don't be fooled by the name. "Blueberries" is a fast- 
paced strategic game for one or two players. Orig¬ 
inally written for Atari computers with at least 16K 
memory, versions are included for Commodore 64, 
IBM PC, and PCjr. Two joysticks required. 


Picking blueberries might seem to be a pleasant 
task for children on a hot dusty summer day. But 
not in this game. You won't have time for a nap 
in the shade. 

First you must plant the seeds for the blue¬ 
berries. And once they grow into blueberries, you 
must pick them before they grow into redberries 
or rot altogether. 

When you run the Atari version of "Blue¬ 
berries," you will first see a title screen which 
says: GTIA/CTIA (G/C)? Push either G or C 
depending on which chip you have. (Computers 


Meet The Farmhands 

Player 1 controls the small farmhand standing in 
the lower left corner of the top field (that's 
Farmer Jack). Player 2 controls the farmhand 
standing in the upper right corner of the bottom 
field (that's Farmer Bob). Moving the joysticks in 
the four compass directions moves the farmers 
similarly. 

Try moving the farmers around their fields. 
You will notice that you can't go through the 
bushes separating the fields. If you try to do so 
you hear a noise. 

In the upper right or lower left corner of 
each field, you'll see a small shed where the 
blueberry seeds are stored. In order to get the 
seeds, you must maneuver your farmer into the 
shed. Once you go into the shed, you will be 
placed outside of it automatically, and you will 
hear a short, razzy sound. 




It’s Planting Time 

Now you can plant the seeds by moving your 
farmer while holding down the fire button of 
your joystick. The seeds are small, long, and 
light green. 

You will have to return to the shed periodi¬ 
cally to get more seeds, as your farmer can get 
only a limited number of seeds each time. 

Once the seeds are planted, they should 
soon start growing into blueberries. The growth 
of the blueberries is random, however; the seeds 
that have been planted the longest will not nec¬ 
essarily grow into blueberries first. 

Harvesting 

Picking the blueberries is even easier than plant¬ 
ing the seeds—simply move your farmer over 
the blueberries. 

You may notice, while picking blueberries, 
that when you run over the seeds they dis¬ 
appear. You are not picking the seeds back up 
when you do this. What you are doing is 
destroying them, and they can no longer grow 
into blueberries. 

You may also notice that some of the blue¬ 
berries turn red after a while. This is actually the 
second stage of the berry metamorphosis: 
redberries. The redberry stage represents the 
degradation (due primarily to age) of the blue¬ 
berries. Redberries, while they can be picked, 
aren't worth as many points as the blueberries. 

Redberries are less desirable not only be¬ 
cause of their lower point value, however. Be¬ 
cause blueberries have already aged by the time 
they turn into redberries, redberries are suscep¬ 
tible to rotting. 

Once a redberry has rotted it turns white (al¬ 
though it may appear a very light green on your 
TV). Whiteberries are not to be picked; in fact, 
any farmhand attempting to do so will be forced 
to retreat to the farmhouse to recover from the ill 


Blueberries can also be played with just one 
player, and since the speed increases as the game 
progresses, it can be just as challenging as the 
two-player game. The player can play on either 
field by plugging the joystick into port 1 or port 
2. The object of a one-player game is simply to 
beat a high score. 



Program I: Atari Blueberries 

Refer to the "Automatic Proofreader" article before typing this 


0 GOTO 5000 

00 S1=PEEK(632):S=PEEK(633) : ST1 = 
PEEK<i44):ST=PEEK(645):POKE 7 
7,0:IF S=15 AND Sl=15 THEN 39 


0*< (S1 = 13)-(S1 = 14» 
Z=(S1=7)-(S1=11):IF Z THEN FB 


IF ST OR (ST=0 AND SD=0> THEN 




The Payoff 

Each player gains 10 points for each seed 
planted, 50 points for each blueberry picked, and 
25 points for each redberry picked. In turn, each 
player loses 5 points for each seed run over and 
200 points for running into a whiteberry. 

The game will end once one player loses all 
of his farmhands or when one player reaches the 
set LIMIT. At this point PLAYER 1 or PLAYER 2 
at the top of the screen will flash to show who 
won the game. 

Blueberries can be restarted at any time 
while the program is running by pressing START 
(on the Atari). This, however, puts you in the 
option-selecting mode. Press START again to be¬ 
gin game play. 



HN210 IF A=65 THEN SOUND 0,250,8,14 

PP 220 IF A1 =65 THEN SOUND 1,200,8,1 
EXT X:SOUND 1,0,0,0 

00?XY1=XY1-DXY1:SOUND 0,0,0,0 










WE LOVE COMMODORE 

and 

We Love Our Customers 

That’s why we only sell and support Commodore 64 and Vic 20 
computers!! We have • the best prices • over 1000 programs • 500 
accessories • absolutely the best service • one day express mail 
delivery • immediate replacement warranty • 15 day free trial • pro¬ 
gramming knowledge • technical knowledge • we are the only one 
in the U.S.A. with complete support for Commodore 64 and Vic 20 
computers!! 
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< 550, Barrington, IL 61 


“BUY MORE —S4 VE MORE COUPON" 
(Save up to $500 on software and accessories) 
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No One! But No One! Can Compare 

TO 

PROTECTO ENTERPRIZES 

TO ORDER WRITE OR CALL: PROTECTO ENTERPRIZES, BOX 550, BARRINGTON, IL 60010 

Call 312/ 382-5244 
8 to 5 Weekdays 9-12 Saturdays 
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Notes On The 
Commodore 64 And IBM 
PC/PCjr Versions Of 
Blueberries 

The 64 and PC/PCjr versions are the same 
as the Atari version except for the scoring 
routine and the berry development routine. 
The blueberries in these versions have four 
stages of development: the seed, the un¬ 
developed berry, the mature berry, and the 
overripe berry. 

If you pick the berry before it has had a 
chance to sprout, you have five points de¬ 
ducted from your score. If you pick an un¬ 
developed berry, you only get 25 points. If 
you pick the berry when it is ripe, you re- 
ceive the full 50 points. If you pick an over¬ 
ripe berry, your farmhand becomes sick and 
you lose 200 points. 

In the Atari version, berries ripen at 
random times, but in the 64 and PC/PCjr 
versions all the berries on the screen ripen 
at the same time. However, the amount of 
time required for the berries to ripen is 
determined randomly. Both versions require 
two joysticks to play, and the Color/ 
Graphics Monitor Adapter board is required 
to Use Program 3 on an IBM PC. 


AA AAAAAAA A A. A A A AA" ; : rem 44 

0 PRINT "AA A AAAAAl 6 SPACES) A 

I5 SPACESTA15 SPACES)A{3 SPACES)A A 

0 PRINT "AA KT5 SPACESjA AAAAAA AAA A A 
AAAAA AA A A AA" ; : rem 104 

0 PRINT"AB{3 SPACES)AAA(10 SPACES)AAA 
{17 SPACES)AA" ; :rem 90 

0 PRINT "AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAA " ; : rem 248 

0 PRINT "AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAA " ; : rem 249 

0 PRINT"AAl17 SPACES)AAA{10 SPACES)AAA 

0 PRINT "AA A - A AA AAAAAA A AAA AAAAAA 
{SPACETa{ 5 SPACESJA AA" ,- : rem 109 

0 PRINT"AA A A A{3 SPACES)A{5 SPACESjA 
{5 SPACESTAT6 SPACES) AAAAA A AA"; 


A AAAAA AA"; :rem 234 

0 PRINT"AA aT 3 SPACESjA A A{5 SPACESjA 

- ..... _ SPACES J^i.. !rem 105 

" A AAAAA A A{4 SPACES) 


0 SA=0:SB=0:J0=56321:J1=J0-1 :rem 19 
0 F0RI=C0T0C0+24:POKEI,0:NEXT :rem 2 
0 P0KEC0+24,15:POKECO+5,16:POKECO+6,2 
0:POKECO+12,16:POKECO+13,17 ;rem 24 
0 PRINT"(GRNHH0MEH22 DOWN) 

[10 SPACES)PRESS |63SPACE{GRN) TO P 


IFSA>=LIORSB>=LITHEN2100 :rem 7 

CN=CN+1:IFCN< 30+RND(1)*20THEN100 

:rem 37 

CN=0:SYS49152:GOTO100 :rem 213 

SD=INT(50*RND(1)+51):RETURN ;rem 72 
SE=INT(50*RND(I)+51):RETURN :rem 78 
I POKE53280,0:POKE53281,0 :rem 22 

I PRINT " {CLR} £ 7 j) {RVS) PLAYER llOFF) SCO 
RE{3 SPACES)PICKIN'{2 SPACES)SCORE 
{RVS)PLAYER 2{OFF)"; 


I PRINT " g 2 j AAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAA " ; : rem 140 

I PRINT"AAl15 SPACES)AA{19 SPACESjBA"; 

I PRINT "AA AAAAAAA A AAA{4 SPACES) A A 
{SPACET AAAAA A AA AA AA" ; : rem 44 

{5 SPACERS)A A At3 SPACESjA AA"; _ 

I PRINT"AA AAAAA A A A{ 10 SPACES )A 
I PRINT^AA aT 5'SPACESjA A A{2 SPACESjA 


1 PRINT!' {CYN) {5 SPACES ) I 
{10 SPACESJPRESS 1 F3 1 ' 
5 A$="{3 SPACES}NO LIMI1 


':LI=1E38:A1$= 
SPACES)", 


199 


6 PRINT"{3 SPACES)"A$“{3 

{5 SPACES) "Al$" {UP) " : rem ;i 

3 GETI$:IFI$=""THEN1310 :rem 189 

3 IFI$=" "THEN100 :rem 4 

0 IFI$="{FI)"THEN1400 :rem 190 

3 IFI$—"{F3)"THEN1500 ;rem 193 

0 GOTO1310 : rem 200 

0 IFAS="{3 SPACESjNO LIMIT"THENA5=" 

[2 SPACES 15000 LIMIT";LI=5000:GOTO13 
d 189 












1500 IFA1$=" 3 HANDS"THENA1$=" 5 HANDS":L 
=5:L1=5:GOTO1600 :rem 81 

=3:Ll=3:GOTO1600 :rem 78 

1600 POKE1070,L+48sPOKE1102,Ll+48:GOTO130 

2000 IFCTHENL1=L1-1:SB=SB-200:POKEX2 # 32:X 
2=1581:GOTO2020 :rem 67 

2010 L=L-1:SA=SA-200:POKEX1,32:X1=1426 

:rem 164 

2020 POKE1070,L+48sPOKEl102,Ll+48 :rem 55 

2021 POKEX1,68:POKEX1+CO,7:POKEX2 f 68:POKE 

X2+CO,7 :rem 201 

2025 GOSUB2700 :rem 18 

2026 P0KEC0+4,33 s FORI=200TO10STEP-5 s POKEC 
0+1,I:F0RJ=1T05:NEXTJ,I:GOSUB2700 

2030 IFLO0ANDL1 O0THEN100 : rem 4 

2040 PRINT"{HOME}{DOWN}{25 RIGHT}"SB" 

{LEFT} " :rem 6 

2050 PRINT"{HOME}{DOWN}{8 RIGHT}"SA" 

{LEFT} " :rem 25 

2060 FORTD=1TO3000 sNEXT :rem 148 

2100 B$="l":IFSA<SBTHENB$="2" srem 81 

2110 PRINT"{CLR}{10 DOWN}{13 RIGHT}PLAYER 

2130 PRINT"{4 DOWN}{8 SPACES}PRESS SPACE 
{SPACE}TO CONTINUE" :rem 220 

2140 GETA$:IFA$ < >" "THEN2140 srem 238 

2150 GOTO1000 :rem 194 

2500 POKECO+1,F s POKECO,0:POKECO+4,33 sFORI 

2600 POKECO+8,F:POKECO+7,0 s POKECO+11,33:F 
ORI=1TO20sNEXT:RETURN :rem 161 

2700 POKECO+4,0:POKECO+11,0:RETURN:rem 67 
5000 PRINT"{CLR}{13 DOWN}{9 SPACES}REDEFI 
NING CHARACTERS" :rem 193 

5010 POKE55 # 0:P0KE56,48:CLR srem 66 

5020 POKE56334,PEEK(56334)AND254:P0KE1,PE 
EK(1)AND251 srem 232 

5030 FORI=0TO2047 s POKEI+12288,PEEK(1+5324 

5040 P0KE1,PEEK(1)0R4sPOKE56334,PEEK(5633 

5050 FORI=0TO71s READAs POKE12808+1,As NEXT 
srem 207 

5060 POKE53272,(PEEK(53272)AND240)0R12 

srem 96 

5070 FORI=0TO40 s READA s POKE4915 2+1,A s NEXT s 
GOTO1000 srem 3 

6000 DATA 127,246,127,246,127,246,127,246 

6010 DATA 24,60,126,255,102,102,102,102 




Player 2 has got a good start (IBM version). 


Program 3: PC/PCjr Blueberries 

2 DEF SEG=OsSCREEN 0,1 

3 LOCATE 1,1,0 

4 WIDTH 40s KEY OFF 

5 GOSUB 5000 

6 DEF SEG=ScHB800 

7 STRIG ON 

100 J1=STICK<0):J2=STICK(1>:S=—1*<J2>80) 
-2*(Jl<30)-3*(J1>80)-4*(J2<30):ST=NOT(ST 

105 J1=STICK(2):J2=STICK(3)sSl=-l*<J2>80 
)-2*(Jl<30)-3*(J1>80)-4*(J2<30)s ST1=N0T( 
STRIG(3)) 

110 DXY1= <S=2)-(S=3)+40*(<S=4)-<S=1)) 

115 DXY2=(Sl=2)-(Sl=3)+40*(<S1=4)-(Sl=l) 

120 DXY1=DXY1*2:DXY2=DXY2*2 

130 IF ST OR <ST=0 AND SD=0) THEN POKE X 

Y1,32:XY1=XY1+DXY1 

140 IF ST=0 AND SD>0 THEN POKE XYl,176sP 
OKE XY1+1,Is SOUND 200,1sSD=SD-1:XY1=XY1 + 
DXY1:SC1=SC1+10 

170 IF ST1 OR (ST1=0 AND SD1=0) THEN POK 
E XY2,32:XY2=XY2+DXY2 

180 IF ST1=0 AND SD1>0 THEN POKE XY2,176 
:POKE XY2+1,1:SOUND 210,1:SD1=SD1-1sXY2= 
XY2+DXY2:SC2=SC2+1O 
200 A=PEEK(XY1):A1=PEEK(XY2) 

210 IF A=219 THEN SOUND 500,1:XY1=XY1-DX 

220 IF Al=219 THEN SOUND 510,1:XY2=XY2-D 

260 IF Al=127 THEN SOUND 310,1:GOSUB 850 

s XY2=XY2—DXY2 

300 POKE XY1,1SPOKE XY2,1 

310 IF A=178 THEN SC^SCl+So’ 

350 IF A=15 THEN C=38sG0T0 2000 




















































THE WORLD INSIDE THE COMPUTER 


Computing Together 

fred D’lgnozio, Associate Editor ■ 


New research suggests 
that infants are much 
brighter than we once 
thought. This research 
has prompted anxious 
parents who are wor¬ 
ried about their chil¬ 
dren's ability to cope 
with a high-tech fu¬ 
ture, to enroll their 
infants in computer courses before they are even 
out of diapers. After class, the parents bring the 
kids home and drill them using flash cards. On 
the cards are written words like RAM, ROM, 
BITS, and BYTES. The parents think that early 
familiarity with computer technology and jargon 
will be the youngsters' ticket to a good college 
and a successful career. 

Unfortunately, these parents are teaching 
their kids skills that may soon be obsolete. After 
all, it will be the twenty-first century before to¬ 
day's infants enter college or the job market. Be¬ 
tween now and then, computers are going to 
change drastically. 

Instead of concentrating on bits and bytes, 
parents of young children should concentrate on 


more general skills. They should strive to build a 
relaxed, comfortable relationship between their 
children and computers—a constructive relation¬ 
ship that enhances the child's self-image and 
self-confidence. As the child gets older, this sort 
of relationship will be more enduring and more 
valuable than specific skills which may quickly 
go out of date. 

Toddler Burnout 

Understandably, parents want their children to 
do something productive on the computer. For 
example, they may buy drill-and-practice soft¬ 
ware that will help give the child a boost in a 
school subject with which he is struggling. 

At first, this approach works well. The child 
diligently works at the computer and seems to be 
making progress. But then boredom sets in, the 
software's novelty fades, and the child loses in¬ 
terest in the computer. The parents' natural re¬ 
action is to make the child sit at the computer 
and continue drilling. 

Unfortunately, this approach may lead to 
toddler burnout. For many kids, the joy of 
computing is replaced by the drudgery of 
computing. Computers are no longer fun, they 
are pure work. If kids are ''strapped to their com¬ 
puter" every afternoon (as I was once strapped to 
my piano), they could develop a lifelong negative 
attitude toward computers and a mental block 
about using them. 

The Computer Playground 

We have so many computers around our house 
that people think we must be a futuristic family. 
They think that our computers are plugged into 
everything, including the coffee maker, the 
thermostat, the bathroom scales, and the toaster 
oven. They think we live computerized lives. 


Fred D'Ignazio is a computer enthusiast and author of 
several books on computers for young people. His books 
include Katie and the Computer (Creative Computing), 
Chip Mitchell: The Case of the Stolen Computer Brains 
(Dutton/Lodestar), The Star Wars Question and Answer 
Book About Computers (Random House), and How To 
Get Intimate With Your Computer (A 10-Step Plan To 
Conquer Computer Anxiety) (McGraw-Hill). 

As the father of two young children, Fred has become 
concerned with introducing the computer to children as a 
wonderful tool rather than as a forbidding electronic device. 
His column appears monthly in COMPUTE!. 
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Nothing could be further from the truth. 
When I get the chance to tell people what really 
goes on, I say that we have an Erma Bombeck 
household. Sure we use computers, but not to 
make our lives more rigid, organized, and 
mechanical. Instead, we use them as an elec¬ 
tronic playground —and not just for Catie and 
Eric, but for me and my wife, Jan, too. 

When people ask me what kind of software 
we buy for the kids, I say that we buy the soft¬ 
ware that turns us on. Then when the kids see us 
using the computer and having a good time, it 
gets them excited, too. 

At my house we don't think of play as triv¬ 
ial. To us, play is a product of love. If we love to 
do something, it isn't work, it is play. 

I would like my children to love to use 
computers, to use them playfully and creatively. I 
never want my kids to feel that computers are 
chains tying them to a hateful task, instead, I 
want them to see computers as wings that enable 
them to swoop, dive, and have fun, and take 
them to new heights and soar to the limits of 
their abilities and imaginations. 

The Computer As A Babysitter 

The computer makes a great babysitter—even 
better than TV (unless you have cable, a VCR, 
and lots of tapes). It will soon be a big tempta- 



The computer can make a healthful baby¬ 
sitter—to a point. It can provide a much-needed 
break for a harried parent. And it can become a 
child's companion and a patient teacher. Also, 
flying solo on a computer can be a very positive 
experience for a child. It can give them a sense of 
control, mastery, and responsibility that they sel¬ 
dom experience at such a young age. 

However, it is easy for little kids to get too 
much of a good thing. More than computing they 
need time to play with other children, get lots of 
exercise, fresh air, and experience the joy of 
swinging, digging in sand, and getting elbow- 
deep in finger paints. 

Most important of all, they need to spend 
time with their parents. Computers make great 
toys, but they cannot replace parents. Parents are 
children's first and most important toys. Comput¬ 
ers make a very poor substitute. 

New games are starting to appear (including 
many programs from Children's Television 
Workshop, Spinnaker, Sunburst, and Counter¬ 
point Software) that encourage parents and chil¬ 
dren to play on the computer together. Then the 
computer changes from being a babysitter that 
isolates the child to an electronic hearth that 
brings the whole family together actively and 




happily. In fact, studies at New York University 
suggest that computers encourage families to 
spend more time together. 

Computer Elevator Shoes 

Computers are like booster shoes. They can give 
handicapped people a boost so they can go about 
their lives on par with the rest of the world. 
Computers can also play this role with young 
children. 

My children are always at the bottom of the 
family totem pole, except when they use the com¬ 
puter. I encourage five-year-old Eric and eight- 
year-old Catie to do things on the computer that 
enhance their abilities, that increase their self- 
respect and self-confidence, and give them a leg 
up on the rest of us. Here are some of the things 
our kids do on their computers: 

• Gobbledygook Processing. Five-year-old Eric 
bangs on. the keys of the computer and gets it to 
print out page after page of gobbledygook. Eric is 
learning how to type, he thinks he is doing 
work, and he takes his gobbledygook to school 
and sends it to both his grandmothers. Remark¬ 
ably, the' gobbledygook is gradually starting to 
make sense. Real words, phrases, and sentences 
are starting to appear. Most important of all, Eric 
is developing the habit of using the computer as 
a tool to help him think better and not as a 
crutch to do his thinking for him. 

•Training The Family Pet. Catie and Eric treat 
our computers like pets. Sometimes they pull 
their tails, but mostly they are learning "com¬ 
puter manners"—how to treat the computers 
kindly and responsibly. They can turn on all the 
computers, use the floppy disks and cartridges, 
and call up all their favorite programs. Eric, for 
example, is so good that when I hired a house¬ 
keeper and a secretary, he taught them how to 
use the family computers. 

• Computer Scribbling. Catie and Eric have a 
skill that Janet and I have lost: They can scribble! 
When we turned Catie and Eric loose on a com¬ 
puter touch tablet—like the PowerPad from 
Chalk Board and the KoalaPad from Koala Tech¬ 
nologies—it was incredible. The tablets enhanced 
the kids' motor skills, allowed them to make fine, 
detailed changes to their drawings and pictures, 
and gave them the freedom to creatively scribble. 
We now have a slideshow of the children's com¬ 
puter pictures and a door full of their drawings 
on the new Macintosh computer. 

• The Computer Sandbox. The children play 
games on the computer that give them the most 
control. They control the computer, rather than 
the other way around. One of the children's most 
popular games is to play on the keyboard, push¬ 
ing buttons just to see what happens. They call 


this "Flying the Cursor." Doing this they have 
discovered how to get the computer to make 
moving rainbows, colorful letters, upside-down 
letters, pictures, and sounds—all without writing 
or buying a single program. 

• The Electronic Picturebook. The kids have both 
learned how to read by using computer adven¬ 
ture games for young children like Sierra On- 
Line's Troll's Tale and Dragon's Keep. They enter 
the microworlds inside the computer and in¬ 
stantly become the heroes at center stage. To 
journey through the world they have to remem¬ 
ber where they are, and read the signs in the pic¬ 
tures and the messages at the bottom of the 
screens. In these games, words gain real meaning 
and power. They are the keys Catie and Eric use 
to outwit an ugly troll or rescue small animals 
from a mean dragon. 

Robots: Bag Ladies And Alarm 
Clocks 

We have lots of computers around the house, but 
we also have robots. In fact, we- run a flophouse 
for robots. We never know when a robot will 
come to our door looking for a home. Then I 
write an article about the robot, and, pretty soon, 
we have to send the robot along to another 
writer so they can write about the robot, too. 

My children love robots—not as servants, 
but as pets. When TOPO the robot came to visit 
us, for example, my children noticed that TOPO 
was naked and dressed it in various costumes. 

My son tied his blanket to TOPO and turned it 
into a superhero. My daughter dressed TOPO as 
a New York bag lady, as a little girl, and as a 
witch, complete with a long pointed hat, a black 
cape, and vampire teeth. 

TOPO never washed any dishes, made any 
beds, or took out the trash, but it was still useful. 
Every school morning, I turned TOPO on and 
sent it into the children's bedrooms to wake 
them up. When Jan and I wake up the kids they 
growl, whine, and complain. But when TOPO 
appeared, did a silly jig, and said, "Wake up, 
sleepyheads. Time to get out of bed," the kids 
got up smiling and gave the robot a hug. 

Robots may never be good as maids or but¬ 
lers, but they make great pets and alarm clocks. © 
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Richard Mansfield, Senior Editor 


Trapping Bugs 


It was a moth, according to legend, that caused a 
program to crash in the early days when com¬ 
puters were built of vacuum tubes and tons of 
copper wire. The critter had flown into the ma¬ 
chine. From this we get the term bug, meaning 
that there is an error, a problem in a computer 
program. And tracking down bugs is called 
debugging. 

As all programmers soon learn, there is no 
permanent cure for bugs—they are always hiding 
inside a freshly written program of any complexity. 
Some bugs are obvious and will show up the first 
time a program is tried out. Some are hidden 
away and permit most of the program to run 
without error. A complex program might run well 
for weeks or months and then a particular se¬ 
quence of events will trigger a well-hidden bug. 

Program Sketches 

For many, programming is similar to painting or 
sculpting. First you jump in and roughly create 
the outlines, the main ideas. At this point you've 
essentially made a sketch of the final program. 
Then you start testing the program by RUNning 
it, refining it until it performs as it should. 

What are the best ways to look for bugs? 
Luckily, the most common bugs, typos, are re¬ 
ported to you by BASIC itself. On the Atari, if 
you try to enter a line like this: PRINF X, you 
will get an immediate SYNTAX ERROR report. 
Other versions of BASIC wait to report typos un¬ 
til after you RUN the program, but the effect is 
the same. Your computer tells you what's wrong 
and which line to fix. 

Many other bugs show up quickly when you 
first try out the program: Nothing appears on¬ 
screen; things appear, but in the wrong places; or 
the numbers are all wrong. In other words, the 


program isn't even coming close to your expecta¬ 
tions. These are often easy bugs to work with 
because they aren't usually caused by the inter¬ 
action of two parts of your program. There's 
some gross failure somewhere. You've simply got 
to look at your formatting routine or your mathe¬ 
matical definitions to see where the problem is. 

Between The Cracks 

Some of the hardest bugs to find are hidden in 
the cracks. They are usually the result of a clash 
between two otherwise perfectly functional sub¬ 
routines. For example, if your program uses the 
variable T to stand for the total of an addition 
problem and then you use a subroutine with a 
loop that also uses T: 

10 T = BOLTS + WASHERS 


800 FOR T = 1 TO 500 

As you can see, no matter what your total of 
bolts and washers is, it will be left at 500 any¬ 
time you use the subroutine at line 800. 

A similar interaction between variables can 
be even more subtle. In many versions of BASIC, 
only the first two letters of a variable name have 
any significance. So, if you name one thing 
BOLTS and another thing BOWLING, these two 
things will appear to the computer as a single 
variable called BO. And, as in the example 
above, the most recent number assigned to BO 
will be the only value that variable can have. 

The Worst Bugs 

But the worst bugs are not in the computer at all. 
They're in the programmer's mind. And since 
you must use your brain to ferret out the errors 



caused by that brain—you can see the paradox. 
These errors tend to be of two types: incorrect 
setups and bad logic. 

An example of an incorrect setup would be 
thinking you've defined a variable when, in fact, 
you haven't, or using > when you mean <. The 
variations on this theme are endless and you can 
look at > dozens of times and not even stop to 
think about it as a possible source of error. 

Bad logic would include such things as 
subroutines which exit via GOTO instead of 
RETURN; INPUT at the wrong time; or forget¬ 
ting about the first or last item in a sequence like 
a DATA list. 

Sometimes there's only one way to find a 
deeply hidden bug: stepping through the pro¬ 
gram. There are two levels of step testing. You 
can insert STOP in various places, then check to 
see that the variables are what they should be at 
these stopping points. Then CONT to the next 
STOP and ask to have the variables printed 
again (type: ? X,Y,Z$). This rough test is often 
enough to pinpoint the place where the program 
has gone wrong. 

Alternatively, you can use the single¬ 
stepping TRACE function found in many program¬ 
mer's aid programs. These aids add commands to 
BASIC like RENUMBER, DELETE, and usually 
have a single-stepping function as well. 

When you activate a TRACE command, your 
program executes step by step, one command at 
a time. After each command, the status of all ac¬ 
tive variables is displayed on screen along with 
the program line so you can locate where things 
begin to come unglued. Often, a TRACE function 
permits you to define how fast it will execute 
and even allows you to turn it on or off from 
within the program. TRACEing is a slow, but 
nearly always successful way to trap the most 
devious bugs. 

If all else fails, it's sometimes advisable to 
ask for help from a friend. His brain won't have 
been implicated in the original error, and he can 
therefore often spot the > you keep ignoring. © 
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Computers And Society 

David D, Thornburg, Associate Editor 


Technostress 


Craig Brod is a psychotherapist who is seeing a 
disturbing trend in his patients. He is seeing a 
new malaise that he calls technostress. His con¬ 
cern over this ailment was apparently so severe 
that he felt obliged to write a book about it 
(' Technostress: The Human Cost of the Computer 
Revolution, Addison-Wesley, $16.95). Whether 
technostress is a serious malady is not for me to 
ponder, but there is little question in my mind 
that Dr. Brod's book will induce stress in many 
of its computer-literate readers. 

According to Dr. Brod, our societal fabric is 
being reshaped as a result of our headlong push 
into the information age. It is astounding to see 
the nature of the ailments that appear to be 
caused by the mere use of computers in society: 
The wife of a director of computer services 
for a large bank reports that when she first 
met her husband, he was a warm and sen¬ 
sitive man. Today he has no close friends 
and his only recreational activity is watch¬ 
ing television. He no longer has patience 
for the easy exchange of informal conversa- 


David Thornburg is an author and speaker who has been 
heavily involved with the personal computer field since 
1978. His main interest is in making computers respon¬ 
sive to people's needs. He is the inventor of the KoalaPad 
graphics tablet and is the author of nine books about 
programming. His recent series Computer Art and 
Animation (Addison-Wesley) includes four books on Logo 
for the Atari, Commodore, Radio Shack, and TI computers. 
Discovering Apple Logo (Addison-Wesley) shows how 
Logo can be used as a tool for exploring the art and pat¬ 
tern of nature. He has been called "an enthusiastic ad¬ 
vocate for a humanistic computer revolution," and his 
editorial opinions have appeared in compute! since its 
inception. 


tion. One night, she asked him to slow 
down as they walked home. 

“Walk faster," he replied. 

“I can't walk faster. My legs are shorter 
than yours." 

"That's no excuse," he said. "You have to 
learn to walk more efficiently." 

But Is It Pervasive? 

Now, seriously, folks, this man has problems— 
but I can't believe that the computer is the cause 
of them. The fact is that, as a therapist. Dr. Brod 
is more likely than the rest of us to encounter 
people who are having difficulty adapting to 
change—and we are definitely going through a 
period of intense change. Nonetheless, rather 
than suggesting that he is observing the aberrant 
behavior of a minority, Dr. Brod goes so far as to 
suggest that we are' all potential victims of the 
onslaught of computer technology. 

As one example of this, he suggests that the 
reason we as a nation have purchased so many 
computers is because we fear them: 

Ironically, we are motivated by fear to ac¬ 
cept what is supposed to bring security and 
hope. Workers and managers fear obsoles¬ 
cence if they are not at the technological 

mands of future educators and employers, 
feel compelled to make sure their children 
are computer-literate at an early age. Those 

told, become relics of a backward culture. 

I seriously question whether any readers of 
this magazine felt that society compelled them to 
buy a computer. If it is considered a "negative 
sell" to encourage people to become facile with 
the tools of their future, then so be it. 









































I, for one, see things in a much more pos¬ 
itive light. 

The Best Tool Available 

The fact of the matter is that I use computers for 
several reasons. I use a word processor for all my 
correspondence, books, and articles because it is, 
quite simply, the best tool available for the job. 
The fact that some authors can whip out books 
in front of an old Underwood is fine with me— 
but I'm not one of those authors. Dr. Brod sug¬ 
gests that authors who use word processors do 
not produce as finely crafted works as those who 
have to completely retype their early drafts. 

I think he is confusing technology with writ¬ 
ing style. Yes, it is easier to change a line or 
paragraph with a word processor—one doesn't 
have to retype an entire page. But if I have writ¬ 
ten something that just doesn't hang together, I 
rewrite it from scratch, and so do many other 
authors with whom I have talked. In fact, I have 
found that college students often hand in essays 
that they would really like to change, simply be¬ 
cause the time associated with retyping the com¬ 
plete document is prohibitively long. The pres¬ 
ence of a word processor may, in fact, make 
better writers of all of us. 

Parents are right to be interested in their 
children's education, and they are right to realize 
that the computer can be an important educa¬ 
tional tool. But to suggest that the success of 
Apple and Commodore and IBM has arisen out 
of a fear in the buying public is (and this is not a 
medical opinion on my part) pure hogwash. 

Yes, guilt has been used to sell computers, 
especially in the late 1970s (''Make an invest¬ 
ment in your child's future—buy a computer"), 
but this isn't any different from the time-honored 
approach for selling encyclopedias. 

True, It’s Not Perfect 

Now I know that some of you must be saying that 
the computer revolution isn't all it's cracked up 
to be, that computers are frustrating to use, that 
they cause disruptions in offices when they are 
installed, and that computers and robots are likely 
to change the very nature of our workforce— 
especially in the blue and pink collar areas. 

You are right, of course. Many of us use 
computers in spite of their poor user interfaces 
(even though these are improving all the time), 
and, yes, a lot of jobs are going to disappear in 
the near future. But, after all, we have been 
down this road before in our history. Many 
buggy whip manufacturers must have either 
changed their business or gone bankrupt when 
the automobile replaced the horse. 

The computer will be no more or less trau¬ 


matic in its impact on society. Dr. Brod is quick 
to point out, of course, that the convenience of 
automobiles has brought with it 50,000 annual 
deaths on our nation's highways, and some se¬ 
vere smog problems as well. 

I would be the last to suggest that the auto¬ 
mobile has been an unqualified blessing, but I 
can't imagine our culture surviving, let alone 
growing, if we went back to the horse and buggy. 

A Heavier Workload 

One of Dr. Brod's points is that many of the 
labor-saving aspects of computers haven't been 
realized by the people who are using them. Sec¬ 
retaries who, according to the word processor 
ads, should now have time for "that extra cup of 
coffee" are finding that their ability to generate 
letter-perfect documents is increasing their work¬ 
load as their managers ask for work to be redone 
until it is perfect. Organizations that functioned 
adequately when financial statements were gen¬ 
erated quarterly are now using electronic 
spreadsheets to do financial statements on a 
weekly basis, thus increasing the workload for 
that department. 

Dr. Brod is correct in assuming that more 
isn't necessarily better, but one must ask how 
much the computer contributed to the increased 
flow of information. From my own experiences 
inside Fortune 500 companies, the information 
backlog has been there all the time—all the com¬ 
puter is doing is helping to handle a preexisting 
problem. 

As I mentioned a few months ago, John 
Naisbitt's concept of high-tech/high-touch (as 
expressed in his book Megatrends) showed that as 
we became more involved with the use of tech¬ 
nology in our work and play, we have also be¬ 
come more interested in those things that make 
us uniquely human. Dr. Brod claims that the re¬ 
verse is true—that the computer world is symbol¬ 
intensive, not sensual, and that this constricts 
us in our ability to interpret and create in a 
human way. 

If this is the case, then how was Michel¬ 
angelo able to create such a sensitive work of art 
as the Pieta using such cold and inhuman tools 
as the hammer and chisel? Once again, I feel that 
Dr. Brod has confused the technology with its 
use. The two are quite different from each other. 

The Computer As Scapegoat 

And yet, in chapter after chapter, we find that 
computer technology is the purported cause of 
much that is "wrong" with our society. His chap¬ 
ter on computers and kids, for example, is filled 
with the typical hand-wringing about video- 
games that has appeared in all the tabloids. This 
is surprising, considering that many of his col- 


leagues who have actually researched the matter 
find that video arcades do not cause perversion. 

After devoting several chapters to his obser¬ 
vations of the purported ills foisted upon us by 
computers, Dr. Brod does give some careful 
thought to ways to make us capable of handling 
this technology, even though many of us never 
knew we had any problems. 

Technostress is a book filled with quotable 
material, and it will probably be heralded as an 
important book by technophobes everywhere. It 
will probably receive a lot of press, and its au¬ 
thor will probably be in great demand as a 
speaker, as he carries his message to the world. 
After all, as a society, we always seem to favor 
the bad news over the good, and seem to devote 
our energies to looking for only the real or im¬ 
agined wrongs in our world. 

If Dr. Brod wanted to perform a service to 
mankind, he might have devoted his energies to 
solving this problem, rather than extrapolating 
the quirks of his patients to the rest of society. C 
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Learning With Computers 


The Computer Speaks, 
But Will It Listen? 


Computer-generated speech, already used in 
some software, will be incorporated into many 
educational programs in the next few years. Spo¬ 
ken instructions and responses will be used in 
programs designed for prereading children and 
for students who have reading difficulties. 

Speech will be an integral component of pro¬ 
grams which help students learn reading, spell¬ 
ing, and foreign languages, and will make many 
other types of educational programs more inter¬ 
esting and enjoyable. 

Computerized speech can open new worlds 
for handicapped people. Special programs enable 
blind users to direct a speech synthesizer to read 
aloud the words on the computer screen. This 
makes computerized information bases, word 
processing, programming languages, and many 
other computer tools available to the blind. 
Computerized speech can also help provide 
communication aids for people with speech 
impairments. 

Computerized speech recognition devices are 
also becoming less expensive and more readily 
available. These enable computers to recognize 
words people say, and can make programs easier 
to use and more appealing. More importantly, 
speech recognition devices make computers 
accessible to many people who have physical 
handicaps which prohibit them from using 
keyboards. 

Two Types Of Computer Speech 

There are two general types of computer¬ 
generated speech: stored vocabulary and unlimited 
vocabulary. 


Dr. Glenn M. Kleiman is an educational psychologist and 
software developer. He is the author of Brave New 
Schools: How Computers Can Change Education 
(Res ton/Prentice-Hall) and the designer of Square Pairs, 
an educational game program (Scholastic, Inc.). 


Stored vocabulary speech is created by a 
person saying the words. Special devices and 
programs measure characteristics of the sound 
waveform (for example, intensity, pitch) as the 
person pronounces each word. Numbers repre¬ 
senting the waveform at each fraction of a sec¬ 
ond are stored in the computer. That is, the 
speech waveform (an example of what is called 
analogue information) is converted to a sequence 
of numbers (digitized information). The numbers 
are then used to recreate the sound of the word 
whenever it is needed. 

Stored vocabulary speech can sound very 
human when individual words are produced. 
However, it usually sounds choppy and some¬ 
what artificial when the words are combined into 
sentences. With this technique, the computer is 
limited to the words previously stored in its 
memory. 

Each digitized word requires a large amount 
of memory—many numbers must be stored for 
the computer to recreate the spoken words 
clearly—so the vocabulary of a personal com¬ 
puter with digitized speech is limited. However, 
the possibilities for digitized speech will expand 
as larger-capacity computer memories become 
less expensive, and as more efficient techniques 
are developed for representing speech waveforms 
within the computer's memory. 

Unlimited Vocabulary 

With unlimited vocabulary speech, programs for 
generating the individual speech sound (pho¬ 
nemes) are stored in the computer, along with 
the rules for combining them into words, 
phrases, and sentences. This technique of speech 
synthesis enables the computer to produce any 
word from its component sounds. Synthesized 
speech does not sound as natural as digitized 
speech, but it has been greatly improved in re- 
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Phoneme synthesis techniques have been 
combined with text-to-speech conversion pro¬ 
grams. These programs contain a set of rules 
which tell the computer how to change any se¬ 
quence of letters into speech. Creating a program 
of this sort for English is difficult, since many let¬ 
ters and letter patterns are pronounced in various 
ways, depending on the context of their use. For 
example, the word read is pronounced differently 
depending upon whether it refers to the past or 
future (for example, John read the book versus 
John will read the book). The same aspects of 
English which cause difficulties for people in 
learning to read also cause difficulties in pro¬ 
gramming computers to convert written English 
to spoken English. 

While text-to-speech programs do not pro¬ 
duce human-sounding speech, most people 
understand it easily after a short time—much the 
way we can understand someone who has a for¬ 
eign accent and mispronounces some words. 
Text-to-speech is valuable for people with im¬ 
paired vision. However, it is not suitable for 
educational applications in which clear speech is 
essential. 

A Talking Apple 

The Echo II speech synthesizer, for Apple II 
computers, makes use of both stored and un¬ 
limited vocabulary techniques. The Echo II is a 
board that plugs into a slot in the Apple. A 
speaker or headphone then plugs into the board. 
The board has volume and pitch controls, but 
these can also be controlled from software. The 
basis of the Echo II is a speech synthesis chip 
made by Texas Instruments: This chip, an ad¬ 
vanced version of the one used in the original 
Speak and Spell toy, is used in most of the avail¬ 
able speech synthesizers. 

The Echo II comes with a text-to-speech pro¬ 
gram. It also allows you to enter speech more di¬ 
rectly by using symbols to represent each sound 
(for example, there are different symbols for the 
long e of Pete and the short e of bet). In addition, 
a disk containing 700 digitized words is avail¬ 
able. These provide a good demonstration of the 
superior quality of digitized speech. 

With the Echo II, it is easy to add speech to 
your own program. You can change the volume, 
pitch, and rate of speech, all under the control of 
your program. Produced by Street Electronics, 
the Echo II sells for about $150. Street Electronics 
also produces speech synthesizers for the IBM 
PC and for other personal computers. Other 
speech synthesizers are available, including 
Type-'N-Talk from Votrax, Mockingboard from 
Sweet Micro Systems, and S.A.M. from Don't Ask 
Computer Software. 


Computers That Listen 

A great deal of research has been devoted to 
getting computers to recognize people's speech. 
This research has shown that speech is very 
complex and that we do not fully understand 
how people are able to recognize spoken words 
so easily. It is much more difficult to make 
computers recognize spoken words than it is to 
make them pronounce words. However, ad¬ 
vances have been made and some usable, al¬ 
though limited, devices are now available. 

Current systems for personal computers re¬ 
quire the user to program the computer to distin¬ 
guish among a number of spoken words. The 
technique is related to stored vocabulary speech. 
The individual selects a vocabulary to be used. 
He says each word, then the computer digitizes 
the sound patterns and stores a set of numbers 
representing the waveform of the word. 

Once trained, the computer recognizes a 
spoken word by digitizing it and comparing the 
resulting pattern of numbers to the patterns 
stored in its memory. Since the pronunciation 
changes slightly each time an individual says a 
word, exact matches are not expected, but the 
computer is programmed to find the closest 
match. Since people differ widely in their speech 
patterns, these systems are reliable only in 
recognizing the words spoken by the person who 
spoke the original training set. 

The digitized representation of each word 
uses up a lot of computer memory, and the 
matching process becomes progressively slower 
and less reliable as more words are added. 
Therefore, speech recognition systems work well 
only with limited vocabularies. 

It Takes Dictation 

One speech recognition device is the Voice Entry 
Terminal (VET-2), produced by Scott Instruments 
for Apple II computers. The VET-2 can be pro¬ 
grammed for sets of up to 40 words. The Apple 
II can hold only one set in memory at a time, but 
others can be loaded from disk as needed. 

One important characteristic of the VET-2 is 
that it functions as a keyboard emulator. It plugs 
into the computer in parallel with the keyboard, 
so both can be used together. Each spoken word 
is associated with a string of printed characters. 

When the spoken word is recognized, the 
VET-2 sends the same signals to the computer 
that the keyboard sends when the associated 
keys are pressed. Therefore, you can have the 
VET-2 recognize a spoken name for each key 
and then "type" by saying the names of letters, 
numbers, and special characters. You can then 
use standard software with voice input replacing 
the keyboard. 







































INSIGHT: Atari 


This month we'll conclude our exploration of the 
source code of the program to load a binary file 
starting with the GET routine presented last month. 
Lines 600-619. GET is a special routine for two 
reasons. First, it assumes a buffer length of zero, 
thus forcing a single byte transfer into the A reg¬ 
ister (Atari I/O spec). Second, if the GET fails, it 
pops a level off the subroutine stack and goes di¬ 
rectly to the end-of-file code at line 4000 (BA¬ 
SIC's line 400). This is a crude but effective 
simulation of the TRAP 400 code in the BASIC 
version. 

For GET to be a general-purpose subroutine, 
it would have to simply return the status and let 
the caller do the error trapping. 

The Main Section 

This routine begins the real work. All object code 
is reasonably close to its BASIC parallel. 

Lines 1200-1204, 1300-1304. Remember the 
calling requirements for the I/O routines? Chan¬ 
nel in X, address in A and Y. Looks easy once 
you have built the subroutines. 

Lines 1400-1407. Same as above. The only extra 
here is the need to specify a mode for OPEN. 

Here, we use mode 4 (just as in BASIC) to in¬ 
dicate we will only read the file. 

Lines 2400-2405. Since we just stored the A reg¬ 
ister in HIGH, we test HIGH first by comparing 
A with 255. If HIGH is equal to 255, then A con¬ 
tains 255 and we can compare it to LOW. A tiny 
bit sneaky. Did you ever realize that BASIC has 
to implement THEN this way? By branching 
around the following code? 

Lines 2600-2701. We used LOW and HIGH to 
get the START address, but we have already 
moved their contents to START. Now, they 


won't be used again until we are through with 
QUIT, so why not share memory between QUIT, 
LOW, and HIGH? Again, a little bit sneaky, but 
not inordinately so. 

We could have saved more memory (and 
code) by doing GETs into the low and high bytes 
of START directly, but I wanted to keep the code 
as close as reasonable to the original BASIC. 
Lines 3100-3106. See the comments above about 
START and ADDR. 

The FOR Loop 

Lines 3300-3302. Remember, if a zero page loca¬ 
tion points to a desired memory location, use an 
offset of zero in the Y register to store, load, add, 
etc., to or from that location. 

Lines 3403-3408. Since we are STEPping by one, 
we need check only for equality. 

Lines 3411-3417. If the FOR loop had used a 
STEP, we would have had to add it on here. 

Since the step is implied to be one, we can use 
this simple two-byte increment. 

Line 4103. If this routine is called from DOS or 
from BASIC, the RTS is all that is needed, thanks 
to the POP in the GET routine. 

As I said, one could write this routine in bet¬ 
ter ways. The most- obvious thought that comes 
to mind is to replace the FOR loop with a block 
get of the requisite bytes. Since that would pro¬ 
duce significantly faster runtime (for large files, 
at least), we will make these changes next 
month. 

To do so, though, we will also change the 
BASIC program to enable it to make a call to do 
block I/O. So, even if you are not into machine 
language, watch next month for a method of doing 
fast memory reads and writes to and from disk. 


Load A Binary Object File—Program Completed 

0660 0990 BEGINWORK 

0991 ; 

1000 J BASIC: REM binary object file loader 
.1001 ;-just a comment- 

1100 ; BASIC: DIM NAME$(30) 

1101 ; (the NAME buffer is defined above) 
1200 ; BASIC: PRINT "WHAT FILE TO LOAD 


























0660 A200 
0662 A906 
0664 A003 
0666 202406 

0669 A200 
066B A905 
066D A080 
066F 202906 

0672 A210 
0674 A904 
0676 9D4A03 
0679 A905 
067B A080 
067D 201A06 
0680 30DE 


0682 


1201 LDX #0*16 ; channel 0 is screen 

1202 LDA #MESSAGE/256 

1203 LDY #MESSAGE&255 ; address of messa 

1204 JSR PRINT ; do the actual work 

1300 ? BASIC: INPUT NAME$ 

1301 LDX #0*16 ; channel 0 is screen 

1302 LDA #NAME/256 

1303 LDY #NAME&255 ? address of name to 

1304 JSR INPUT ; do the actual work 

1400 ; BASIC: OPEN #1,4,0,NAME$ 

1401 LDX #1*16 ; channel 1 

1402 LDA #4 

1403 STA ICAUX1,X ; mode for open 

1404 LDA #NAME/256 

1405 LDY #NAME&255 ; address of name 

1406 JSR OPEN ; again, do the actual 

1407 BMI BEGINWORK ; if bad file or name 

2000 ; BASIC: REM get and check header 

2001 ; (just a comment) 

2002 ; 

2003 LINE200 


0682 A210 
0684 204606 
0687 8D1806 
068A A210 
068C 204606 
068F 8D1906 


0692 C9FF 
0694 D015 
0696 CD1806 
0699 D010 
069B A210 
069D 204606 
06A0 8D1806 
06A3 A210 
06A5 204606 
06A8 8D1906 
06AB 


06AB ADI806 
06AE 85CE 
06B0 ADI906 
06B3 85CF 

06B5 A210 
06B7 204606 
06BA 8D1806 
06BD A210 
06BF 204606 
06C2 8D1906 


2100 ; 
2101 ; 
2200 ; 
2201 
2202 

2203 

2204 

2205 

2206 
2300 7 


i code below 


2401 7 

2402 

2403 

2404 

2405 

2406 

2407 

2408 

2409 


7 BASIC: IF LOW=255 P 


BNE EOL240 
LDX #1*16 
JSR GET 

LDX #1*16 


LOW is not 255 
LOW=255 and HIGE 
get a byte to A 


2501 

2502 

2503 

2504 


BASIC: START=LC 

STA START 
LDA HIGH 

^ START+1 ; 


2600 7 BASIC: 

2601 
2602 

2603 

2604 

2605 

2606 

2700 ; 

2701 7 

3000 7 

3001 7 


BASIC: QUIT = 
already done 
BASIC! " —‘ 


jOW byte of QUIT 9 

jet a byte to A 
IIGH byte of QUIT 
LOW+256*HIGH 
by 2601 thru 2606, se 
sad in a segment 
nent) 






06C5 


3100 ; BASIC: FOR ADDR=START TO QUIT 

3101 ? a small sneaky here: 

3102 ; START and ADDR are same 

3103 ; location in ass'y language version 

3105 FORADDRLOOP 


06C5 A210 
06C7 204606 


06CE A5CE 
06D0 CD1806 
06D3 D007 
06D5 A5CF 
06D7 CD1906 
06DA F008 
06DC 

06DC E6CE 
06DE D0E5 
06E0 E6CF 
06E2 D0E1 


3200 ; BASIC: GET #1,BYTE 

3201 LDX #1*16 r channel 1 

3202 JSR GET ; get a byte to A-reg 

3203 ; notice that we do not actually store it 

yet 

3300 ; BASIC: POKE ADDR,BYTE 

3301 LDY #0 ; needed for indirect addressing 

3302 STA (ADDR),Y 7 an effective poke 

3400 7 BASIC: NEXT ADDR 

3401 7 strangely, this simple BASIC statement 

3402 7 causes a lot of work in ass'y language 

3403 LDA ADDR 

3404 CMP QUIT 7 at end of loop yet? 

3405 BNE DONEXT 7 no 

3406 LDA ADDR+1 

3407 CMP QUIT+1 7 try high bytes also 

3408 BEQ ENDOFFOR 7 aha! not yet 

3411 DONEXT 

3412 INC ADDR 7 change low byte of addr 

3413 BNE FORADDRLOOP 

3414 INC ADDR+1 7 and high byte if needed 

3415 BNE FORADDRLOOP 


06E4 4C8206 


06E7 A210 
06E9 201F06 
06EC 60 


3417 ENDOFFOR 

3500 7 BASIC: GOTO 200 : REM try another segment 

3501 JMP LINE200 

4000 7 BASIC: REM trapped to here, assume end of 

4001 7 (just a comment) 

4002 LINE400 

4100 7 BASIC: CLOSE #1 

4101 LDX #1*16 7 channel 1 

4102 JSR CLOSE 7 do the work 

4103 RTS 7 no parallel in BASIC, 

4104 7 we have to RTS.to operating system 


<3 




\ferbatim 

flexible disks 

Call Free (800) 235-4137 for 

i charge cards accepted 

(805) 543-1037 ** BB 

ATARI CARTRipGE-TO-piSK COPY SYSTEiyi $€9.95 





















64 EXPLORER 


Larry Isaacs 


A complete drawing package should allow the 
user to print characters on the bitmapped dis¬ 
play. This month and next I will discuss this 
topic, and give more examples on the use of the 
drawing routines presented last month. 

There are two methods for printing charac¬ 
ters on a bitmapped display. We can POKE the 
dot patterns of the characters to the bitmapped 
RAM, or we can draw the characters onto the 
display. 

Let's take a look at the first method, which 
is faster because no line-drawing routines are 
required. 

POKEing To The Bitmap 

The first step in POKEing characters to a 
bitmapped display is to choose the cell size, or 
dimensions, of our character set. The choice of 
the cell size can greatly affect the complexity of 
the routines which print the characters. If a 
convenient size is chosen, the routines will be 
simplified; if you are up for a challenge, you can 
write the routines to accept a variable cell size. 

We will use a cell size of 8 dots high by 8 
dots wide, for two reasons. First, a width of 8 
dots is the number of dots which can be held in 
a byte. Second, there already exists a set of 8 x 8 
characters in the 64's character ROM. 

Actually, the 64's normal character display 
mode is very similar to what we want to accom¬ 
plish in a bitmapped mode. The process involves 
character cells and some method of transferring 
the character dot patterns to the display. How¬ 
ever, in the normal character display mode, the 
format is determined by the character codes 
found in a character array called screen memory. 
In screen memory, you can change only whole 8 
x 8 characters, so your effective resolution winds 
up being 40 columns by 25 lines. 

Blending Characters And The 
Bitmap 

When using a bitmap display, you can control 
each dot. This implies that you can place a 
character at any X,Y position on the screen. This 
can certainly be done, though it is more difficult 


than placing a character code in screen memory. 
What complicates the task somewhat is that the 
64's VIC-II chip organizes a bitmap display as 
groups of 8 x 8 dot cells. 

It's possible for the 8x8 dot character pat¬ 
tern to span as many as four of the bitmap cells, 
two horizontally and two vertically. This doesn't 
create much of a problem vertically, but hori¬ 
zontally the bytes in the character dot pattern 
may have to be moved or shifted to span two 
bytes. In addition, when the bytes are added to 
the bitmap, the routine must not disturb the dots 
outside the shifted 8 dots of the character 
pattern. 

Next, we must decide how to transfer the 
dot patterns so they will be visible against the 
bitmapped background. 

Using Conditional Logic 

One way of transferring the dot pattern is to add 
(logical OR) the dots in the pattern to the dots al¬ 
ready in the display. Dots which are on in the 
character dot pattern are also turned on in the 
display. Dots which are on in the display remain 
on. This avoids erasing the background as a 
character is printed to the bitmapped display, but 
can result in illegible characters if there are too 
many dots already turned on in the background. 

Another way to transfer the dot pattern is to 
flip (Exclusive-OR) the dots in the pattern into 
the bitmapped RAM. Dots in the bitmapped 
RAM which correspond to on dots in the dot pat¬ 
tern are flipped to the opposite state. The advan¬ 
tage of this technique is that it will make 
characters visible regardless of whether the back¬ 
ground is on or off. However, characters can still 
be illegible if the background is not predomi¬ 
nantly either on or off. 

Or the transfer could be accomplished by 
writing the pattern directly into the bitmapped 
RAM. This type of transfer replaces the back¬ 
ground with the character cell. We will use this 
technique. 

A BASIC Example 

Let's first demonstrate how the required routines 
might be implemented in BASIC. Unfortunately, 
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like the drawing routines presented in earlier 
columns, the character routines are too slow to 
be really useful. To enhance their value as an ex¬ 
ample, we'll try to illustrate modular program¬ 
ming style as well. 

One of the main aspects of modular 
programming is breaking main or primary tasks 
into smaller, more manageable tasks. Once the 
tasks have been broken down sufficiently, each 
may be implemented in a single routine. The 
more independent each of these separate routines 
is, the better. This allows you to concentrate on 
the details involved with the routine as it is 
written, without being distracted by the details 
involved with other routines. To show how print¬ 
ing to the bitmapped display might be broken 
into modules, let's take a look at the logical sub¬ 
divisions of this task. 

Although this program isn't really complex 
enough to justify a modular approach, I prefer to 
keep the functions or tasks in separate routines, 
so long as the routines don't become embarrass¬ 
ingly simple. This helps while debugging, since 
the symptoms of the bug often eliminate a 
majority of the routines from consideration. It 
also helps keep you from accidentally tangling 
functions together. 

When functions get tangled or intertwined, 
making one change may require making other 
changes, leading to a snowball effect. And fi¬ 
nally, it is good practice to keep functions 
divided into separate routines when you write a 
complex program. How well the tasks are di¬ 
vided up can greatly affect how much effort it 
takes to write and debug the program. 

Breaking Down The Task 

Putting a character in a bitmapped display will 
involve transferring bytes into bitmapped RAM, 
so we will need a routine which does the 
transferring. We need another routine to calculate 
the character's position. We also need to know 
what to write; this will require two routines. We 
need a routine which will find and read the 
appropriate bytes in the character ROM. How¬ 
ever, the dot patterns are organized based on 
screen codes, which are different from the Com¬ 
modore 64 ASCII codes you normally print. This 
means we need a routine to convert the ASCII 
code to the corresponding screen code. 

Finally, we need a routine to do the hori¬ 
zontal shifting necessary when the character byte 
needs to span two bytes in the bitmapped RAM. 
This gives us five routines to be implemented: 

1. Convert the character to screen code 

2. Read the character's dot pattern 

3. Calculate its position in the bitmap and 

amount of shift 


4. Shift a dot-pattern byte 

5. Put the dot-pattern byte in the bitmap 

By dividing the tasks into well-defined and 

independent sections, it will be a little easier to 
implement them than if you tried to throw it all 
together in one routine. For example, converting 
the ASCII character code to a screen code can be 
done without concerning ourselves with where the 
ASCII code came from, or for what the screen 
code will be used. The shift section does not 
need to account for where the shift amount came 
from or what will be done with the shifted bytes. 

Combining The Modules 

Once we build the character print routine from 
these five sections, it is simple to build a string 
print routine using the character print routine. 
The result might be a BASIC program like the 
one that accompanies this article. The program 
uses the machine language routines discussed in 
this column in previous issues. Before running 
this program, you must run the BASIC loader 
presented in the May 1984 issue. The subroutine 
at line 100 converts ASCII code CH to the 
equivalent screen code SC. The subroutine at line 
200 uses screen code CH to read the associated 
dot pattern into the array DP(). This subroutine 
also uses CP which points to the base of the 
character dot patterns in ROM. 

The subroutine at line 300 uses the co¬ 
ordinates in X and Y to calculate an offset OF 
into the bitmap, and the shift amount SH. The 
subroutine at line 400 uses the shift amount SH 
to right-shift the byte in BY partially into B2. 

This means shifting dots out of the right end of 
the byte and into the left end of the other byte. 
This shift routine also makes the mask bytes. Ml 
and M2. 

Finally, the subroutine at line 500 writes the 
bytes into the bitmap base of the offset OF, calcu¬ 
lated earlier. This routine also uses the mask 
bytes to keep the necessary old bits from the bit¬ 
map bytes, before adding the new dot pattern bits. 
The subroutine at line 600 prints the character at 
the current coordinates specified by X and Y, and 
the subroutine at 700 prints a string at X,Y. 

Logical Math 

I have used logical operators (OR and AND) 
rather than division and the INT functions. For 
example, in line 320, the term (X AND —8) gives 
the same result as INT(X/8)*8. In the subroutine 
at line 200, the POKEs are required to turn off 
interrupts and make the character ROM acces¬ 
sible to the BASIC program. 

The main routine uses the string-printing 
routine at line 700 to label the vertical axis for 
the plot of a sine wave. As you will see, the 


character printing is pretty slow. This part of the 
program would be much more useful written in 
machine language. Next month I will discuss the 
drawing method of putting characters in the 
bitmapped display, and present machine lan¬ 
guage routines for both. 

Characters On A Bitmapped Display 

10 REM PRINT CHARACTERS TO BIT-MAP:rem 63 
20 JV=49152sREM JUMP TABLE :rem 6 

30 CP=53248 sREM LOC. OF CHAR. PATTERNS 

40 POKE 785,PEEK(JV+28):REM SETUP USR() 

50 POKE 786,PEEK(JV+29) :rem 17 

60 GOTO 1000 srem 96 

100 REM CONVERT CHAR. TO SCREEN CODE 



110 IF CH>31 AND CH<64 THEN SC=CHsRETURN 

120 IF CH>63 AND CH<96 THEN SC=CH-64:RETU 
RN srem 155 


130 IF CH>95 AND CH<128 THEN SC=CH-32sRET 
140 IF CH>127 AND CH<192 THEN SC=CH-64sRE 


TURN srem 251 
150 SC=CH-128sRETURN srem 214 
200 REM GET CHARACTER DOT PATTERNSrem 232 
210 POKE 56334,PEEK(56344) AND 254 


240 DP(IX)=PEEK(CP+SC*8+IX): 
250 POKE 1,PEEK(1) OR 4 
260 POKE 56334,PEEK(56334) C 
270 RETURN 

300 REM CALC OFFSET AND SHII 


320 OF=(TYAND-8)*40+(XAND-8)+(TYAND7) 

330 RETURN srem 118 

400 REM SHIFT BYTE TO CORRECT POSITION 

410 B2=0 sMl=0 sM2=255 sIF SH=0 THEN RETURN 
srem 13 

420 FOR K=1 TO SHsB2=B2/2 srem 52 

440 BY=BY/2 sMl=(Ml/2)OR128 s M2=M2/2 s NEXT 



640 FOR IX 0 TO 7 Y Y 1 BY DPtlX)*^" 1 136 


1090 

1100 


SYS JV+12,X,YsSYS JV+18,X+4,Y 

srem 205 

NEXT j rem 2 

SYS JV+12,32,100sPI=3.1416 srem 124 
SX=256/(2*PI)sSY=50 srem 71 

FOR 1=0 TO 2*PI STEP 2*Pl/l00 

SYS JV+18,32+1*SX,100+SIN(I)*SY 

srem 22 


O 











MACHINE LANGUAGE 


Jim Butterfield, Associate Editor 


Decimal Mode 

Part 1 


The 6502 has an option which affects only the 
add (ADC) and subtract (SBC) instructions: deci¬ 
mal mode. 

Decimal mode is invoked with the Set Deci¬ 
mal (SED) command, and canceled with Clear 
Decimal (CLD). It may be affected by stack activ¬ 
ities that pull the status register—PLP for Pull 
Processor status, and RTI—but this is unusual. In 
most computer environments you can assume 
that decimal mode is not in force when your pro¬ 
gram is invoked; but if you're not sure, it won't 
hurt to give a CLD. 

Decimal mode is intended to help with cer¬ 
tain types of numbers: Binary Coded Decimal 
(BCD) numbers. You might want to use this type 
of number system when the values are used 
mostly for input and output with little calculation 
involved. 

Binary numbers—the computer's usual nu¬ 
meric values—are good for advanced calcula¬ 
tions. Multiplication and division are easy to do 
in binary, and more advanced calculations can 
readily be developed. The only problem with bi¬ 
nary numbers is this: They must be converted to 
decimal at the time of input or output. 

Decimal numbers, or more accurately BCD 
numbers, are easy to input and output since they 
are held in the same decimal notation as was en¬ 
tered or will be seen by the user. With decimal 
mode, we may add or subtract these numbers 
without converting them to binary. But if we 
want to do more advanced mathematics, we'U 
certainly go to binary. 

Accounting programs often use decimal 
mode. Similarly, many games keep scores in 
decimal format, since the only activities are add¬ 
ing points as they are scored and displaying the 
results. 


What Is BCD? 

The easiest way to describe a number held in Bi¬ 
nary Coded Decimal is this: When you display it 
in hexadecimal format, you see the correct deci¬ 
mal value. Let's explain this with a few 
examples. 

A value of 9 is held within a byte as binary 
00001001. This is true whether you are using bi¬ 
nary or BCD numbering. If we print the contents 
of this byte in hexadecimal, it is displayed as 09. 
Now, this not only represents the value nine, it 
looks like nine. 

If we are in binary mode and add one to the 
above value, we'll get 00001010. The value is ten 
but the number displays in hex as 0A. This 
doesn't look like ten to those of us who are not 
trained to read hex. Worse: If we add six, we'U 
get a value of 16, which prints as hex value 10. 
This doesn't look like 16—if we didn't know it 
was a hexadecimal number, we might think it 

Let's go back to our original value of nine, 
but switch to decimal mode. If we add one, using 
the ADC instruction, we'll end up with binary 
00010000. We know that the value must repre¬ 
sent ten, and when we print the hexadecimal it 
shows up as 10—which looks like ten. We must 
ignore the usual binary rules, which would tell 
us that binary 00010000 is equivalent to decimal 
16. In BCD, this binary number has a value of 
10. If we add a six in decimal mode, we'll get 
00010110 which has a value of 16 and prints out 
as hexadecimal 16. 

We've decided to use the bits in a different 
way. The four high bits—the high nybble, as it's 
sometimes called—represent a tens digit; the four 
low bits, or low nybble, represent units. Each 
nybble may have a value from 0 to 9, but the six 
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highest combinations corresponding to hex A, B, 
C, D, E, and F will never be used. 

This makes BCD less efficient than binary 
for storing numbers. The highest BCD number 
that we can store within a single byte is 99, as 
compared to 255 for binary. We can use several 
bytes together to hold larger numbers, but BCD 
always holds less: A two-byte BCD number can 
go from 0000 to 9999, compared to a two-byte 
unsigned binary number which can range from 0 
to 65535. 

But it's convenient. When we wish to output 
such a number, we extract each digit, convert it 
to ASCII with an ORA #$30, and print it. (We 
get the left digit by using four LSR instructions, 
and the right digit with AND #$0F.) An equiva¬ 
lent binary number would need a divide-by-ten 
routine before it could be output. 

Similarly, input is a snap. As each ASCII 
digit arrives, it has its high bits stripped (with 
AND #$0F) and gets packed together with an¬ 
other digit to generate the two-to-a-byte BCD 


An Example 

Here's a sample program to show the power of 
BCD numbers and ease of programming with 
them. We'll have the computer (PET, VIC, or 64) 
output a table of multiples of the number 
142857. This is a favorite peculiar number of 
mine; you'll see why when we print the table. 


033C A2 oo 
033E 8E 90 



0347 18 

0348 78 

0349 F8 
034A AD 90 
034D 69 57 

034F 8D 90 
0352 AD 91 
0355 69 28 

0357 8D 91 
035A AD 92 
035D 69 14 

035F 8D 92 
0362 D8 


0364 A0 02 
0366 B9 90 
0369 4A 
036A 4A 
036B 4A 
036C 4A 


036D 09 30 

036F 20 D2 

0372 B9 90 



; set value to zero 

LDX #$00 

03 STX LOW 

03 STX MED 

03 STX HIGH 


LDA MED 
ADC #$28 
STA MED 


; print the number 
LDY #$02 
LP LDA LOW,Y 


LDA LOW,Y 
AND #$0F 
ORA #$30 
JSR $FFD2 




037C 88 DEY 

037D 10 E7 BPL LP 

; print RETURN and loop 
037F A9 0D LDA #$0D 

0381 20 D2 FF JSR $FFD2 


0385 E0 07 CPX #$07 

0387 DO BE BNE LOOP 

0389 60 RTS 


Note that we hold the value we are calculating in 
three bytes; called LOW, MED, and HIGH; we 
add starting at the low byte and working up. The 
Carry flag works the same way as is usual for 
addition. While we're in decimal mode, we lock 
out the interrupt so that the interrupt routines 
won't do their arithmetic in the wrong mode. 

The addition sequences could have been written 
as a loop; for the sake of clarity, it was done 
using "straight line" coding. 

For printing, we start from the high byte, of 
course. The output routine for BCD is simple 
compared to what we would need to do with bi¬ 
nary values. 

If you'd rather enter the program from 
BASIC, here's the same program in DATA state¬ 
ments. It will work on all Commodore machines. 



You might like to examine the output of the pro¬ 
gram to see what's so special about the first 
seven multiples of the number 142857. 

Next month, we'll discuss special features 
and wrinkles of decimal mode. © 

















Atari Artist 

Andrews. Kctfz 


With this program, you can place shapes of any size, 
orientation, or color anywhere on the screen. Use the 
joystick to create the shape, and change its color with 
the press of a single key. 


In spite of its simplicity, "Atari Artist" can be 
used to draw complex designs as well as realistic 
scenes. Draw a circle inside a triangle inside a 
circle, and so on. Piece together a house in the 
midst of a forest. Then store your art on disk or 

Atari Artist comes in two versions. Version 
1, a four-color version, has a blue status window 
and runs in 16K. Version 2, a 16-color GTIA version, 
has a gray status window and needs 24K to run. 

To use this program, you'll need a joystick 
plugged into port 1. Be sure to have a cassette 
recorder or disk drive attached if you wish to 
LOAD and SAVE copies of your designs. When 
you first RUN the program, the title screen will 
appear. It will give you information about the 
keys' uses. At this point, you may wish to select a 
version. Version 1 is set up by default. If you wish 
to use Version 2, press and release the joystick 
button. The number 2 should replace the 1 after 
the word version. Press the button again to return 

Once you've selected the version, move the 
joystick. If you have selected Version 2 and the 
message ERROR 147 ON LINE 1000 is on the 
screen, your Atari does not have enough memory 
for Version 2. Type RUN again, and this time use 
Version 1. 

Marking The Shape 

After several seconds the play screen will appear. 
All three markers are on top of one another at the 
top of the screen. Notice the two-line status win¬ 
dow at the bottom of the screen. 


To move a marker, push the joystick in the 
direction you want the marker to go. It should 
respond instantly. The marker you are moving is 
called the current marker and is indicated by a 
pinkish tint. The other two markers are white. 

The markers may move anywhere on the screen, 
including the hidden area behind the status win¬ 
dow. If you try to move it off the screen, the marker 
will stop at the screen's boundary. 

To control the other markers, release the joy¬ 
stick and press the joystick button. Notice that 
MARKER # lights up in the status window. This 
is to show you that you are in the process of pick¬ 
ing a new current marker. Release the joystick 
button. MARKER # is no longer lit up, but the 
number beneath it has changed. It has increased 
by one, or cycled back from 2 to 0. Also, a different 
marker now has a pinkish tint. That's the marker 
that now responds to the joystick. Very soon, you 
will find the movement of the markers and the 
switching between them to be quite simple. 

Change The Marker Speed 

The speed at which the joystick moves the markers 
across the screen can be changed. Speeds range 
from 1 to 9. Speed 1 is normal. Speed 2 is twice as 
fast, and so on up to Speed 9, which is nine times 
as fast as Speed 1. The higher speeds do not permit 
you to stop at every point on the screen. These 
high speeds are used to get across the screen 
quickly, or to assist in more advanced drawing. 

To change speed, press the joystick button and 
move the joystick. 

Notice that the highlighted item in the status 
window changed from MARKER # to SPEED. 
Move the joystick toward you to decrease speed 
or away from you to increase speed. You will see 
the number under SPEED in the status window 
change as you move the joystick. When you've 



reached the desired speed, release the joystick 
button. Now when you use the joystick, it will 
move the current marker at the speed you set. 

To change the color, release the joystick and 
press the OPTION key. Notice that in the status 
window COLOR has lit up. This is to show you 
that you are in the process of choosing the next 
color in the sequence. When you release the OP¬ 
TION key, the next color is shown beneath 
COLOR. To step through the color sequence, 
repeatedly press and release OPTION. When the 
color sequence reaches the last color, it starts again 
from the first color (the one in effect when you 
first started). Each version has its own color se¬ 
quence listed in the table. The colors you actually 
see may vary, depending upon your computer 
and the tint adjustment on your TV. 

Drawing Colors 


ORANGE 

GREEN 

BLUE 

BLACK or er 


GOLD 

ORANGE 

REDORG (red orange) 

PURPLE 

STBLUE (steel blue) 

BYBLUE (baby blue) 

TURQUO (turquoise) 

GRBLUE (green blue) 

GREEN 

YELGRE (yellow green) 

ORGGRE (orange green) 

LTGREN (light green) 

Two Fundamental Shapes 

To change the shape, release the joystick and 
press the SELECT key. Notice that in the status 
window SHAPE has lit up. This is to show you 
that you are in the process of selecting the other 
fundamental shape. The two fundamental shapes 
are TRIANGL (triangle) and CIRCLE. Now, re¬ 
lease the SELECT key. The shape underneath 
SHAPE has changed from TRIANGL to CIRCLE, 
or from CIRCLE to TRIANGL. 

To draw a shape, just press START. The pro¬ 
gram will take control and draw the shape. When 
the drawing has completed, control over the keys 
and joystick returns to you. The amount of time it 
takes to draw a shape will depend upon its size. 

A circle takes more time than a triangle, and Ver¬ 
sion 2 is slower than Version 1. The shape shown 
under SHAPE is drawn and given the color shown 
under COLOR. If the shape is TRIANGL, the 
three markers are its corners. If the shape is 


CIRCLE, it is drawn using the markers as points 
along its circumference. As the shape is drawn, it 
covers (or erases) anything that was in its position 
on the screen. 

SAVEing The Screen 

To store the screen display on cassette or disk, or 
to reload a previously stored screen, press the 
OPTION and SELECT keys at the same time. The 
status window is then replaced with the first level 
of prompt. If you press RETURN, you'll get the 
status window back. You must press L for LOAD 
or S for SAVE. Other keys will be rejected and a 
buzz will sound. Do not press BREAK or SYSTEM 
RESET. 

When you press S or L, the second level of 
prompt will be shown. Now, you must type a 
filename such as C for cassette or D.ANDY.GRT 
for disk. You cannot type more than 15 letters for 
a filename. Any additional letters or invalid key¬ 
strokes will be ignored. Mistakes can be corrected 
with the backspace key. After typing a filename, 
press RETURN. If no filename is shown, you will 
get the status window back. If the filename is 
invalid, you will see ERROR DETECTED TRY 
AGAIN for several seconds before the status win¬ 
dow returns. 

If the filename was correct and you have the 
disk or cassette set up, the SAVE or LOAD should 
proceed as explained in the tape or disk manual. 
When the SAVE or LOAD is complete or inter¬ 
rupted, the status window returns. 

Keep The Versions Separate 

During a LOAD, the second prompt will come 
with a warning to use files saved under the current 
version. A Version 2 screen loaded into Version 1 
will result in some striped colors and height dis¬ 
tortion. A Version 1 screen loaded into Version 2 
will result in different colors and height distortion. 
Also, it will attempt to LOAD past the end of the 
file. During a LOAD you will see the screen fill 
from top to bottom. 

Feel free to interrupt a LOAD by pressing 
BREAK. This is a way to merge the top of a SAVEd 
screen with the bottom of the current screen. How¬ 
ever, pressing BREAK or SYSTEM RESET may 
cause the program to crash. If this happens, press 
SYSTEM RESET and type RUN. 

Before drawing the shape, the program cal¬ 
culates the numbers it needs from the positions 
of the markers. For the purpose of positioning, 
the screen is treated as an X-Y grid with X,Y 
pairs for each separate point or pixel on the 
screen. The X can be thought of as column and 
the Y as row. The upper left corner of the screen 
is assigned 0,0 and the lower right corner is as¬ 
signed 159,79 (79, 159 in V2). Then it uses the 
numbers to draw the shape one row at a time. 


Creating A Triangle 

Lines 507-540 contain the triangle predrawing 
section. Line 510 finds the highest (A), middle 
(B), and lowest (C) markers by comparing the 
markers' Y coordinates. Line 1550 has the six pos¬ 
sibilities for three markers listed out in advance. 
Lines 530-536 calculate the slopes of the imaginary 
lines connecting the markers. Lines 11-30 contain 
the drawing routine. There are two sections di¬ 
vided by a horizontal line at B. In the first section, 
horizontal lines are drawn from line CA to line 
BA. In the second section, horizontal lines are 
drawn from line CA to line CB. The two special 
cases where AY = BY or BY = CY are also handled. 

The circle predrawing section is lines 600-680. 
The two crucial factors here are the location of the 
center of the circle (RX,RY), and the radius of the 
circle (R). The center of the circle is found by using 
the bisectors rule from geometry. To apply that 
rule, connect points C and A and points B and A. 
Then, make lines which pass through the mid¬ 
points of lines CA and BA and are perpendicular 
to CA and BA. We can use the point-slope method 
to describe these lines. Finally, find where these 
lines intersect. That is done by solving simultane¬ 
ous linear equations. 

Plotting A Circle 

To find the radius, calculate the distance from the 
center of the circle to point A. In the program, 
any of the three markers are used as points A, B, 
and C. The markers are tried in different orders in 
line 1550 until a center is found. 

Notice line 650. The TRAP is there to test for 
the case where the slopes of the bisectors are equal. 
This will occur only when the three markers are 
in a straight line. You can't draw a circle on a 
straight line. The actual drawing is performed by 
lines 2-10. It is done by drawing the upper half 
and the bottom half simultaneously, starting at 
the equator and going to the poles. X,Y pairs which 
are outside the screen range are converted to fit 
on the screen for partial horizontal lines. 

Finally, an FT factor is used to make round 
circles. If you draw circles without using FT, they 
come out oval. This is because the height of a 
screen pixel is not equal to its width. 

With careful planning, you can construct 
interesting designs or detailed scenes that have 
the quality of a watercolor painting. By combining 
the two fundamental shapes of nature—the circle 
and the triangle—you can form many other shapes 
such as rectangles, stars, diamonds, and crescents. 
The program teaches children drawing composi¬ 
tion and the names of the colors. 

Drawing A Rectangle 

Let's draw a rectangle. 


Step 1: Move the markers together until they are exactly 

of'the’rectangle! 01 ^ 

Step 2: Increase the speed (9 is OK). 

Step 3: Move a marker right by tapping the joystick. 

Count how many taps you make. 

Step 4: Do the same thing with another marker but in 

Step 5: Press START. 

Step 6: Move the third marker right and then up the 

Step 7: Press START and you'll have a rectangle. 

Now that you have the general idea, try drawing 
some shapes on your own. 

Here's some advice about circles. Since the 
markers form the edge of the circle, lining up the 
markers in a straight line will form a very large 
circle. In fact, it may not form a circle at all, because 
you can't draw a curve on a straight line. The 
computer will buzz at you if you tell it to draw a 
straight line circle. Move one marker a little and 
try again. You will see that very large circle. Some¬ 
times circles are partly off and partly on the screen. 
If the partly off part is drawn first, you may have 
to wait a few seconds before you see your circle 
being drawn. Be patient. Soon you will become 
familiar with how circles are made, so you will 
know in advance how one will come out before 
it's drawn. 

The Background Comes First 

When you draw a scene, remember to do the back¬ 
ground first. It is just like painting: The new shape 
will cover the old. You may notice that certain 
colors contrast each other and certain colors blend 
into each other. This and other visual effects can 
and should be used to your advantage. Remember 
also that the same color can look different with 
different backgrounds. 

If you see the colors changing after you have 
been drawing for a while, your Atari is in attract 
mode. The purpose of attract mode is to protect 
your TV from permanent burn-in of colors. To get 
your normal colors back, just press the SPACE 
bar or a letter key. 

There is no specific feature for clearing the 
screen, but it's easy to start with a clean slate. Just 
move the markers to three of the corners of the 
screen and draw a BLACK TRIANGL. Then move 
a marker to the fourth corner from the corner 
diagonally opposite and draw again. 

You may want to modify the program. One 
simple modification is to use the 16 shades of the 
GTIA mode. In this mode, the names of the colors 
should be reinterpreted as shades of gray. In lines 
1525 and 1530, change 623 to 65, 87 to 9, and 712 
toO. 

Refer to the "Automatic Proofreader” article before typing this 











PROGRAMMING THE Tl 


C. Regena 


Programming Techniques 
In Tl BASIC 


This month, by answering some of the common 
questions I have received from readers. I'm going 
to give you a variety of programming techniques 
that you can use in your own programs. 

How do you clear part of a screen? 

Let's say you have onscreen a nice picture with a 
description underneath. CALL CLEAR will clear 
the whole screen; but you want to clear the 
printing, not the picture. Use CALL HCHAR 
with the row and column parameters under the 
picture, and use the number of repetitions that 
will clear the section you want. For example, to 
clear the lower half of the screen, CALL 
HCHAR(13,1,32,32*12). We're starting with row 
13, column 1, and clearing with the space 
(character code 32) for 32*12 squares—32 col¬ 
umns times 12 more rows. 

To clear with a different color, redefine a 
character (in a color set you are not using) as a 
colored square, then use CALL HCHAR to put 
that character on the screen: 

300 CALL COLOR(13, 16, 16) 

310 CALL HCHAR<13,1,12B,32*12) 

To clear a vertical section of the screen, use 
CALL VCHAR: 

CALL VCHAR(1,17,32,24*16) 

To try out this technique, try this sample 
program: 

100 CALL HCHAR(1,1,42,32*24) 

110 CALL HCHAR<13,1,32,32*12) 

900 BOTO 900 

Change line 110 to the CALL VCHAR statement 
above and try the program. Next take out line 
110 and put in lines 300 and 310 listed above. 
Experiment with different numbers of repetitions. 
How do you get a border around the screen? 
CALL SCREEN(c), where c is a number from 1 to 
16, defines the screen color. When you use this 


statement in a program, the whole screen in¬ 
stantly changes color. CALL COLOR(s ,f,b) de¬ 
fines the character colors. The characters are 
divided into sets of eight characters each. The s 
in the parentheses is the set number and can be 
from 1 to 16. The / is the foreground color of the 
character, b the background color, and they can 
be one of the 16 color numbers, from 1 to 16. 

Now take a look at the characters in set 1. 
The space is code 32 in set 1. The screen is filled 
with spaces wherever there isn't any printing or 
graphics. If you change the color of set 1 to 
something other than the screen color (back¬ 
ground color 1), you'll get color where all the 

100 CALL CLEAR 
110 CALL SCREEN(14) 

120 CALL COLOR(1,2,16) 

900 GOTO 900 

Press FCTN 4 (CLEAR) to stop the program. 
You've got a border on the top and on the bot¬ 
tom, but you would like the sides also. When we 
PRINT messages we have a 28-column line, but 
when we do graphics we actually have 32 
columns—there are two columns on each side of 
the regular printing section. They currently have 
spaces in them. To get the screen color in those 
columns, add 

Or, as you print messages, those extra columns 
fill with the screen color. (As you PRINT, col¬ 
umns 1, 2, 31, and 32 will contain character 31.) 
A quicker way to get rid of the spaces in those 
columns is to fill the columns with a character in 
the screen color. You may add these lines 
instead: 

116 CALL VCHAR(1,1,152,48) 





Now try a few PRINT messages, such as 


Notice that the letters have little squares of the 
screen color around them. All the color sets are 
automatically defined as CALL COLOR(S,2,l), 
which is black with a transparent background. 
The color number 1, transparent, will be the 
screen color. If you want the printing to be black 
on your inner screen color (the color of the 
spaces), you need to define the sets with the 
background color that you used in set 1. Change 
line 120 above to 

120 FOR S=1 TO 12 
130 CALL COLOR(S,2,16) 

This defines a white background for the first 12 
character sets, those sets which have letters and 
symbols. Now run the program and you will see 
that the message no longer has the screen color 
background. 

How do you make a simple math drill with 
graphics? 

I have had quite a few requests for an arithmetic 
drill program. Many readers would like to de¬ 
velop such programs on their own and want to 
know how to draw a certain number of pictures 
for the numbers chosen randomly in a simple 
math problem. 

Here is a short program to give you the gen¬ 
eral idea of using the graphics. I defined charac¬ 
ter 128 to be the picture. The variables A and B 
can be numbers from zero to four. Lines 170-200 
print the problem on the screen—a simple addi¬ 
tion problem. Lines 210 and 220 draw the right 
number of characters for A and B. 

Program 1 : Simple Math dhii 

100 REM SIMPLE MATH 
110 CALL CLEAR 

130 CALL COLOR <13^2, 11) 

140 RANDOMIZE 

160 B=INT(5tRND) 

170 CALL HCHARtB,10,A+4B) 

180 CALL HCHAR(10,B,43) 

190 CALL HCHAR(10,10,B+48) 

200 CALL HCHAR<11,8,95,3) 

210 CALL HCHAR(8,12,128,A) 

220 CALL HCHAR<10,12,128,B) 

230 CALL SOUND(150,1497,4) 


280 CALL SOUND(1 


310 CALL HCHAR(1 


320 PRINT "CORRECT!" 

330 CALL SOUND(100,262,2) 

340 CALL SOUND(100,330,2) 

350 CALL SOUND(100,392,2) 

360 CALL SOUND < 200,532,2) 

370 CALL SOUND(1,9999,30) 

380 CALL CLEAR 
390 GOTO 140 
400 CALL CLEAR 

If you prefer to have a space between graph¬ 
ics characters, place a character in every other 
space. You can do this by changing lines 210 and 
220 above to the following: 


212 CALL HCHAR(8,C,128) 



In this sample program, an addition problem 
is presented and the student answers by pressing 
a number. If it is incorrect, there is an "uh-oh" 
sound. If it is correct, an arpeggio is played and 
the computer goes to the next problem. To stop, 
press the space bar. 

How can you draw a bar graph? 

This procedure is similar to the previous sample 
program. The easiest way to draw a bar graph is 
to use HCHAR with the appropriate number of 
repetitions (or VCHAR). You may need to scale 
the numbers. Take the highest number you'll 
need to graph, relate it to the greatest number of 
repetitions you can have in your HCHAR state¬ 
ment, and stay on that row. 

Another method is to use PRINT and print 
the right number of characters for the bar. The 
following sample program segment demonstrates 
this method. Character 128 will be a red square. 
For purposes of illustration, I will use random 
numbers N up to 90 for the amounts to be 
graphed. You would probably have specific 
numbers that have been calculated or read in 
from DATA. 

A is the scaled value (rounded) for N—for 
every four units one square can be drawn. Line 
170 prints the number N then says to start the 
next printing in the fifth print column. Lines 
180-200 print the appropriate number of red 
squares. 

Program 2: Bar Graph Generator 

100 REM BAR GRAPH 
110 CALL CLEAR 


RANDOMIZE 
N=INT <90*RND) 





200 NEXT B 
210 PRINT !: 

230 GOTO 230 
240 END 

How do you print a list of items in more than 
two columns? 

As you know, the comma in PRINT statements 
prints items in two columns—items start either in 
the first print position or the center position. To 
get three columns or more, use the TAB function. 
TAB works like the tab key on a typewriter. You 
may specify which column to start printing. 
TAB(7) would start the next print item in the 
seventh print column. Here's a sample that types 
three columns of names. 


100 CALL CLEAR 



How can you print a screen without seeing the 
scrolling? 

Some people don't like to see scrolling as they 
print. Messages on the TI are always printed on 
the twenty-fourth row then moved upward. To 
block this motion, change the screen to black 
first (because the printing is black), print the 
messages, then change the screen back to a dif¬ 
ferent color so you can read the printing. 

100 CALL CLEAR 
110 CALL SCREEN(2) 

120 PRINT "THIS IS AN EXAMPLE" 

130 PRINT :s"TO SEE A SCREEN" 

140 PRINT ::"ALL AT ONCE."::::: 

150 CALL SCREEN <4> 

How can you print what is on the screen to the 
printer? 

I'm sorry, but I don't know how to do a screen 
dump of graphics because none of the printers I 
have right now has the graphics capabilities. You 
will need to look at your own brand printer man¬ 
ual to see how to use the dot-addressable graph¬ 
ics. If you have a screen of printing, however, 
with regular printed symbols, you can use the 
following procedure. The character in each row 
and column is determined, then that character is 
printed on the printer. You may need to change 
the OPEN statement in line 100 to suit your 
particular printer configuration. 

100 OPEN #1:"RS232.BA=600” 

110 FOR ROW=1 TO 24 

130 CALL GCHAR(ROW,COL , G) 


140 PRINT tt1:CHR*(G); 

150 NEXT COL 
160 PRINT #1 
170 NEXT ROW 
180 CLOSE #1 

If you want everything you are printing to 
go both to the screen and to the printer, use both 
a PRINT statement and a PRINT #1 statement 
for items printed. 

100 OPEN #1:"RS232.BA=600" 

110 CALL CLEAR 

120 PRINT #1:CHR*(12) 

130 PRINT "HELLO" 

140 PRINT #1:"HELLO" 

150 PRINT "ANY MESSAGE" 

160 PRINT #1:"ANY MESSAGE" 

Line 120 above goes to the top of a page. 

How can you simulate time on the TI? 

If you need an exact time, use the CALL SOUND 
statement in which you can specify an exact 
duration in milliseconds. If you don't want to 
hear the sound, use a high frequency and the 
softest volume. 

100 PRINT “START" 

110 CALL SOUND(1000,9999,30) 

120 CALL SOUND(1,9999,30) 


Line 120 is necessary to end the first sound. 

If you want to time someone as they are 
pressing keys to move or are answering a ques¬ 
tion, use a counter in your CALL KEY loop. You 
can't relate this counter to an exact time because 
in each program it will be different—depending 
on how you do the programming, how long your 
program is, and how full the memory is. How¬ 
ever, once you have your program working, you 
can print the counter value and use a stopwatch 
to figure out a formula that relates the actual 
time to the counter value. ("Type-ette Timer" in 
my Programmer’s Reference Guide to the TI-99/4A 
from COMPUTE! Books uses this technique to 
time how fast you can type sentences.) Here is a 





The faster you press a key, the lower the value 
for T will be. The longer you wait, the more 
times the computer will go through the loop and 
increment T. 






Other computers use PRINT AT; how can we 
do It? 

In TI Extended BASIC you can specify a row and 
column to begin printing an item. However, we 
don't have that feature in regular console BASIC 
on the TI. There are several ways to accomplish 
this, though they're slower than regular printing. 
First, you can use the regular PRINT statement, 
perhaps with the TAB function, and then use co¬ 
lons to move the message up to the proper row. 

PRINT TAB(9);"START PRINTING":::::: 

The main problem with this method is that it 
scrolls the screen. If I am labeling graphics, I do 
all the printing first, then use CALL HCHAR and 
CALL VCHAR to put up the graphics. 

Another method is to treat the letters in the 
printed message as graphics characters, and use 
CALL HCHAR to specify the row and column to 
place the letters on the screen. Here's a general- 
purpose subroutine that you can use. M$ is the 
message you want printed, R is the row, and C is 
the column you want the message to start in. 

310 CALL HCHAR<R,C-l+L,ASC(SEG*<M*, 

320 NEXT L 
330 RETURN 

Before you call the subroutine with a GOSUB, 
specify a row R and a column C and the mes¬ 
sage M$: 

900 M*="TEST PRINTING" 

910 R=6 
920 C=12 
930 GOSUB 300 

How can I put a code in my program? 

I have had lots of young people ask me how 
they can write a program so that whoever runs it 
must enter a code before the program continues— 
they don't want their brothers and sisters using 
their program. The general idea is that you put a 
code name in the program as a string variable. 
Next, use INPUT for the user who is running the 
program to type in the code. Now compare the 
INPUT value with the code to see whether to 
continue or not. 

100 CALL CLEAR 
110 CDDE*="RANDY" 

120 INPUT “ENTER CODE NAME: ”:A* 

130 IF A*=CODE* THEN 160 

140 PRINT ::"SORRY, INVALID CODE.” 

150 STOP 

160 REM PROGRAM CONTINUES 

The only problem with specifying the code 
in line 110 is that anyone can load the program, 
then LIST it to find out what the code name is. 
One method I use so people can't read the code 
name is to hold down the CTRL key (key with 


the red dot) while you type your code message. 
Line 110 will now look like this: 

110 CODE*-" " 

or you may get some funny-looking graphics 
characters between the quotes. Now when some¬ 
one lists your program, they can't tell what the 
code name is. When you run the program, be 
sure to hold the CTRL key down when you IN¬ 
PUT the code name, and it will match the code 
in the program. 

A Couple Of Warnings 

Always use the SHIFT key on the left side of the 
keyboard to type the plus sign. You don't want 
to go for the right SHIFT key and accidentally hit 
the FCTN key—and quit 1 . 

Do not use TI Extended BASIC to run regu¬ 
lar TI BASIC programs because they may not run 
properly. One reason is the double colon used in 
PRINT statements, and another reason is that I 
often use graphics in character sets 15 and 16, 
which are not available in Extended BASIC. 

If you have a disk drive attached to your 
computer, the disk uses up some memory. For 
any of my published programs, type in CALL 
FILES(l) and press ENTER, then type NEW and 
press ENTER, then proceed normally (load a pro¬ 
gram or start typing a program). This procedure 
clears about 1000 bytes of memory so a program 


Until Next Time ... 

I hope these ideas help you in your program¬ 
ming. Your computer can be a lot of fun. Part of 
the joy of programming is getting that machine 
to do what you want it to do. As I continue these 
columns I hope to present a variety of programs 
so you can see that this computer is really quite 
versatile. Your suggestions and letters are always 
welcome. © 


Use the card-« ; 
a in the back 
of this magazine 
to order your 
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Programming 64 Sound 

Part 2 


Last month in Part 1, we discussed sound and music 
in general. This month we examine some techniques 
for programming more complicated music using the 
64's SID chip. 


The control register is the most complex register 
in the chip. Each of the eight bits in this register 
has a different function. Dealing with individual 
bits within a one-byte register is often a problem 
for BASIC programmers. One very easy way to 
approach the problem is to use the following: 


B(2)=l 

s(3)=e 

B(4)=e 


This is not efficient programming, but by de¬ 
fining the bits we want (that is, B(I) where 1= the 
bit number) in terms of a 1 and those we don't 
want in terms of a 0, this segment will work. It 
will be somewhat slow and cannot be used in a 
loop that must execute quickly, which is usually 
the case when doing musical programming. 

A quicker method is to think of the bits in 
terms of their value in an eight-bit binary num¬ 
ber. Bit 0 has a value of 1, bit 1 = 2, bit 2=4, bit 
3 = 8, bit 4=16, bit 5=32, bit 6=64, and bit 
7 = 128. In the case above, we want to set bits 0, 
2, and 7 on, so we simply add their values: 

1+4 + 128 = 133. Simply POKE 133 into the reg¬ 
ister to set those bits. It's much simpler, but re¬ 
quires you to add up the bit values before 
writing the program, so when you look back on 


the program one month later you may not have 
the slightest idea why you chose 133. 

The first bit of the control register, bit 0, acts 
as the gate to turn the sound on and off. 
Remember that when the gate is opened (when 
bit 0 is set to 1), the attack phase of the volume 
envelope begins. When the gate is closed (bit 0 is 
set to 0), the release phase of the volume en¬ 
velope is triggered. If the gate is closed pre¬ 
maturely, the sustain, decay, and even a portion 
of the attack phase may be omitted. Opening and 
closing the gate is actually very easy. Just 
remember that POKEing an odd value in register 
4 turns the gate on and that POKEing an even 
value into the register turns the gate off. 

Watch The Timing 

Be careful of turning the gate off by POKEing 
zero into the register. That will also clear the 
waveform bits (which we'll discuss in a second) 
and will result in your volume envelope having 
no release phase. 

The next bit, bit 1, is the sync bit. If this bit 
is on, the output from voice 1 will be syn¬ 
chronized with the output from voice 3. Sync in 
this case means that the output of voice 1 will be 
replaced with a logical AND of the output of 
voice 1 and voice 3. Another way to think of it is 
that voice 1 is turned on and off with the fre¬ 
quency of voice 3. In order for this bit to have 
any effect, oscillator three (voice 3) must be set 
to some frequency less than voice 1. The best 
way to understand this effect is to listen to it. 
"Laser" (Program 4) contains a demonstration 
using the sync bit. When using sync, the lower 
frequency will predominate. The effect works 
best when the lower frequency is Vio to Vi of the 

The sync bit has a slightly different effect in 
the other two voices. In voice 2 it produces a 



sync of voice 2 with voice 1, and in voice 3 it 
produces a sync of voice 3 with voice 2. 

The next bit, bit 2, is the ring modulation bit. 
When this bit is set on, it produces nonharmonic 
overtones that sound like a bell. In order for this 
effect to take place, the triangular waveform 
must be selected for voice 1, and voice 3 must 
have a frequency other than zero. 

Ring modulation in the other voices works 
like the sync bit; that is, for voice 2 to be ring 
modulated, voice 1 must have a nonzero fre¬ 
quency. For voice 3, voice 2 must be nonzero. In 
all cases the triangular waveform must be se¬ 
lected for the affected voice. 

Bit 3 in the control register is the test bit. 
Setting the test bit to one will turn off the sound 
generator. This technique will generally be used 
only by machine language programmers. 

Bits 4-7 are the waveform bits. Turning on 
bit 4 will select the triangular waveform; bit 5 
will select the sawtooth; bit 6, the rectangular 
pulse; and bit 7, white noise (the hissing sound 
that you hear between stations on a radio). 

At this point you must be asking yourself 
"What happens if more than one bit is selected?" 
The answer is that the two (or more) waveforms 
will be ANDed together (a logical AND will be 
done on the waveforms). Commodore cautions 
that selecting more than one waveform while 
using the white noise waveform could cause the 
oscillator to go silent, so don't combine wave¬ 
forms using the white noise waveform. Even 
while avoiding the white noise waveform, it is 
still possible to generate four more waveform 
shapes using combinations of the sawtooth, 
triangular, and rectangular pulse waveforms. 
However, the volume declines significantly when 
combining waveforms. 

Register 5 contains the attack and decay val¬ 
ues for the sound envelope. The four-bit attack 
value is held in bits 7-4. The four-bit decay 
value is held in bits 3-0. The values can be 
loaded like this: 



Register 6 contains the sustain level and the 
release value. As above, the sustain level is held 
in bits 7-4, and the release value in bits 3-0. 
Program them in the following manner: 

320 SU=13iR=4: REM SUSTAIN=13,RELEASE=4 

Now we've completely covered the seven 
register groups and shown how to load them. 
"Twiddle" (Program 1) allows you to explore all 
possible combinations using these seven reg¬ 
isters. The program allows you to set and change 
any of the values and then listen to an eight-note 


scale governed by those values. If you can sit 
down and play with the program for a couple of 
hours, you'll gain a good understanding of how 
changing SID parameters affects a sound. The 
program is also useful for demonstrating how to 
play a tune within a basic program. 

From Sound To Music 

To play actual music, you generally write a pro¬ 
gram which will load all the parameters except 
the waveform and the frequency. At this point 
you select the note to be played and POKE the 
appropriate values into the frequency registers. 
Then you POKE the waveform value plus one 
(16+1 = 17 for triangular, 33 for sawtooth, 65 for 
the rectangular pulse, and 129 for white noise) 
into register 4 (the control register). Adding a 1 
causes the gate bit (bit 0) to be turned on and the 
tone begins. The program waits a certain period 
of time and then POKEs the waveform value (16, 
32, 64, or 128) into register 4. By POKEing an 
even number into the register we turn the gate 
off, and the note begins its release phase and 
gradually dies out (according to the release value 
that you've set). 

A simple way to time the note is to use a de¬ 
lay loop. An empty loop (like the one below) will 
execute 1000 cycles in just about one second. 

400 FOR 1=1 TO 1000:NEXT I 
Therefore, each cycle is just about 1/1000 second 
(or a millisecond). To turn the note on and off, 
the program line will look like this: 

400 POKE S+4,17:FOR 1=1 TO 250: 

NEXT :POKES+4,16 

The above program line will play a note for 
about one quarter of a second. 

This technique works well for a single voice, 
but it may not work at all for more than one 
voice. The problem is that while the computer is 
timing the duration Of one note, it cannot be 
separately timing voices 2 and 3. We could fill 
the empty loop with timing routines for voices 2 
and 3, but that would change the execution time 
for the loop and throw the timing off. 

A second technique is to use the internal 
timer of the Commodore 64 through the use of 
the variable TI. The variable TI is updated auto¬ 
matically on the Commodore 64 and increases by 
a value of one every Veo second. We can use this 
timer to time the duration of our notes: 

500 T0=TI: REM INITIALIZE THE VARIABLE ”T 

510 T0=T0+D: REM INCREASE ,, T0" BY DURATIO 

N OF THE FIRST NOTE - D 
520 IF T0<=TI THEN GOSUB 11001 REM CHECK 

{SPACE}IF THE TIME IS UP 
525 REM IF SO SUBROUTINE 1100 WILL CHANGE 
NOTES 

530 GOTO 5201 REM IF NOT 


CHECK TIME AGAIN 


The key to using this routine is to make sure 
that the subroutine executes quickly, at least 
while using multiple voices. "Tune" (Program 2) 
illustrates this technique using all three voices. 
But this method isn't problem-free either. We 
want to reproduce the rhythm of the original 
tune as accurately as possible. It's physically 
impossible to change the frequency of all three 
voices at once. Using BASIC, it's somewhat diffi¬ 
cult to change all three voices in less than */6 sec¬ 
ond. For that reason, we split all the frequencies 
into the higher and lower order bytes before the 
tune begins. We can then change the frequency 
of all three voices in about Vio second. For most 
tunes that will be satisfactory. However, for a 
fast tempo, you might have to omit the second or 
third voice in order to maintain the rapid 
changes of the first voice. 


same statements four times, and there is consid¬ 
erable repetition in voices 2 and 3. Once you've 
typed in the few basic lines, you can simply 
change the line numbers with the screen editor 
to produce the remainder of the data statements. 

Tune can be used to produce any melody by 
changing the values in the DATA statements. Each 
note is represented by a pair of values. The first 
represents the duration of the note (in sixtieths of 
a second). A value of 30-40 is appropriate for a 
quarter note. The second value is the frequency 
of the note. Appendix E in the Commodore 64 
Programmer's Reference Guide offers a good, 
simple frequency table. Below are the values for 
the 12-semitone scale starting at middle C. 

C - 4291 C# - 4547 

D - 4817 D# - 5103 

E - 5407 


Sound Effects 

Now, let's briefly explore the sound of a laser 
firing, or an explosion, siren, or any other sound 
we need. How can we accomplish it? 

There is no direct way. The best approach is 
trial and error. Listen to the sound carefully. 

Most sounds in nature cannot be duplicated 
simply by selecting the right waveform and en¬ 
velope. Generally, the frequency is also actively 
changing during the sound's life. While you lis¬ 
ten to (or think about) the sound you want, con¬ 
sider what is happening to the frequency. Is it 
rising or falling? How quickly? 

Also consider the volume. Many volume en¬ 
velopes cannot be duplicated using the 
attack/decay/sustain/release envelope on the 
Commodore SID. You will often have to change 
the volume level through program control, using 
the volume register (register 24) on the SID. 

Programs 3 and 4, "Blast-off" and "Laser," 
illustrate one approach. In Blast-off, both the fre¬ 
quency and volume are modulated by the pro¬ 
gram. Laser demonstrates the sync feature and 
modulates the frequency to produce the laser 
sound. Both programs were written after much 
trial and error. 

Many authors, when converting programs to 
the 64, simply drop the sound effects or stop at a 
sound which is only vaguely like the one they 
want. Be persistent; the 64 can accurately pro¬ 
duce almost any sound. As you gain experience, 
you will find that the trial and error phase will 
decrease significantly. 

Twiddle illustrates the basic methods of 
loading the SID registers and lets you experiment 
by changing the waveform and ADSR envelope 
while listening to the musical scale. 

Tune uses the three voices to play an En¬ 
glish folk tune. Don't be discouraged by the long 
list of DATA statements. Voice 1 repeats the 
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F - 5728 
G - 6430 
A - 7217 
B - 8101 

Notes for other octaves can be calculated by 
doubling or halving these values, depending upon 
whether you're going one octave up (doubling) 
or one octave down (halving). 

It is useful to convert one measure of music 
to one DATA statement if you can. This makes it 
easier to match the voices. 

Voice 1 is the sound of a flute, voice 2 is a 
mandolin, and voice 3 is a guitar. Blast-off and 
Laser are supposed to produce the sound of their 
titles. They are pretty straightforward. 


Program 1 : Twiddle 

Refer to the "Automatic Proofreader" article bet 
program in. 

5 S=54272 

10 FORL=STOS+24:POKEL, 0:NEXT 
15 GOSUB 1000 

17 GOSUB 1100 

18 GOSUB 1200 

20 PRINT"{CLR}";TAB(5)y"TOUCH W 


n 167 
n 172 


r TAB(5)"TOUCH A 
r TAB(5)"TOUCH S 
r TAB(5)"TOUCH T 
r TAB(5)"TOUCH R 


72 PRINT TAB(5)"TOUCH B 


WAVEF 
rem 5 
ATTACK RATE" 

SUSTAIN LEVEL 
SUSTAIN TIME" 
RELEASE" 

PULSE WIDTH" 


75 PRINT TAB(5)"TOUCH + OR - FOR FREQUENC 

80 GET A$:IF A$=""THEN80 :rem 243 

82 IF A$="W"THEN 200 :rem 247 



L,G(1,J) 
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L=L+1:T3=T3+E 


DATA30,6430, \ 
DATA30,5407,' 
DATA30,6430,: 
DATA30, 5407, 


DATA 30,5407, 
DATA30,6430,: 
DATA 30,5407, 
DATA30,6430,: 
DATA30,5407,! 


DATA 30,5407, 
DATA30,6430,c 
DATA30,5407,: 
DATA30,6430,3 
DATA30,5407,; 

DATA120,5407 
DATA 30,5407, 

DATA 30,6430, 


DATA30,6430, 
DATA30,5407, 
DATA30,6430,3 


):POKES+15,G(3 


6069,30,5407 

7217,30,8101, 

4050,30,6069, 

6069,30,5407, 

4050,30,6069, 


,4051,30,6069 


,4050,30,6069 

7217,30,8101, 


4050,30,6069, 
4051,30,606* 


9,30,5407 
,4050,30,6069 
7217,30,8101, 


6069,30,5407, 

4050,30,6069, 


7217,30,8101, 

4050,30,6069, 

6069,30,5407, 


2380 DATA30,5407,30,4050,3 


3120 

3130 

3140 


3170 

3190 


J,4817 
rem 230 
rem 86 


0 DATA30,1607 
0 DATA60,2703 
0 DATA30,2145 
0 DATA60,2025 
0 DATA30,1607 
DATA60,2703 
DATA30,2145 
DATA60,2025 
DATA30,1607 
DATA60,2703 
DATA30,2145 
DATA60,2025 
DATA30,1607 
3 DATA60,2703 
3 DATA30,2145 
3 DATA60,2025 
3 DATA30,1607 
3 DATA60,! 

3 DATA30,: 

3 DATA60,2025 
3 DATA30,1607 


4010 D 
4020 D 
4030 D 


30,2703,15,270 
^ 30,2703, 


5407,30,4050 


30,4817 4060 D 


30,4050 4100 E 


4050 

30,4050 


A 30,2703 
A 15,3215 
k 45,4050 


2145 

1351 

2145 


2025 

3034 

3215 


2025 

221 

3034 

203 

3215 

3608 


3 FOR I=STOS+24:F 
3 POKES+24,15 










































Applesoft 

Lister 

David Dobrin 


"Applesoft Lister" will give you more readable pro¬ 
gram listings, along with printer-oriented output, 
translated control characters, and indention of nested 
FOR-NEXT loops. 


Would you like your Applesoft programs to look 
like this: 

10 REM BASIC LISTING WITH APPLESOFT LIST 



50 NEXT 

E0 PRINT "CGI CGI CGI THAT IS ALL" 


instead of this: 

10 REM BASIC LISTING WITH APPLESOFT LIS 
20 HOME 

22 PRINT "ANT SCRAM" 

30 FOR J = 0 TO 35 

31 VTAB 2: HTAB J + 1 
40 PRINT " ; = :@" 

50 NEXT 

E0 PRINT "THAT IS ALL" 

Applesoft programs are usually very difficult 
to read. The standard LIST function built into 
Applesoft is unsophisticated, having only the 
minimum logic necessary to list programs. Here's 
a program for the Apple that will list Applesoft 
programs in a nicely formatted fashion. Five major 
features distinguish "Applesoft Lister" from the 
standard format: 

• There is intelligent spacing between 


keywords, variables, and operands. 

• Multiple statements with a single line 
number are listed one per line. 

• FOR-NEXT constructs are nested. 

• Output is oriented for a printer. This listing 
will not simply "wrap" when it runs out of 
space on a line. 

• Control characters are shown with printable 
characters. 

How Applesoft Lister Works 

The program translates the Applesoft intermediate 
language (IL) into statement numbers and 
keywords. The keywords are taken from ROM at 
$D0D0. If this program is to be used with 
Applesoft in RAM, this value must be changed. 

The high byte of the keyword table address is 
at location $812C. The low byte is at $8130. 

When a colon (:) is encountered in the text, 
the lister starts a new line, indenting appropri¬ 
ately. No action is taken on colons inside double 
quotes or REM statements. FORs and NEXTs are 
observed to calculate a nest level. 

If you would like to change the indentation of 
your FOR-NEXT constructs or multiple state¬ 
ments you can change the value at location 32771 
with the POKE command. Putting a 0 there will 
turn indenting off, a 3 will indent three spaces 
per nest level, a 10 will indent ten spaces per nest 
level, and so on. 

If you want to change the column width, 
change the value at 32772 with the POKE com¬ 
mand. Putting a 39 there will give a screen width. 
You can also use 80,132, or whatever your printer 
width is. 


































Program Conversion With 
Sinclair BASIC And Tl BASIC 

Julie Knott and Dave ProGhnow 


Program conversion between BASIC dialects is often 
easier than imagined. This tutorial demonstrates the 
compatibility ofTI BASIC and Sinclair BASIC and in¬ 
cludes helpful tables and sample conversion programs. 


Program conversion can be an easy and conven¬ 
ient operation. Virtually every home computer 
uses BASIC, which, because it's easy to learn and 
to manipulate, is ideal for ready-made language 
conversion. However, no two BASICs are created 
equal. For many years the industry's standard 
was Microsoft BASIC, then different dialects 
began to emerge. Manufacturers would use the 
Microsoft format and introduce nuances and 
subtleties in the structuring, labeling each of these 
alterations an "improvement" of BASIC. But many 
were only changes in the protocol—the manner 
in which a command is expressed. And it be¬ 
comes relatively easy to convert BASIC dialects if 
the major differences are in protocol or syntax. 

Two versions of BASIC which lend them¬ 
selves to such a program conversion are Sinclair 
BASIC and TI BASIC. Sinclair BASIC, used in the 
Timex/Sinclair-1000, is unique in that all keywords 
are single-stroke entries. For example, the P key 
stands for the PRINT command. (The use of a 
touch-membrane keyboard dictates this pro¬ 
cedural necessity.) 

Texas Instruments TI-99/4 and 4A use TI 
BASIC, which is more conventional in that each 
individual letter has to be typed—PRINT would 
require five keystrokes. 

There are only slight variations between 
Sinclair BASIC and TI BASIC, but their similarities 
allow for easy program conversion. By studying 
which statements and commands are equivalent 
for both BASICs, and what substitutions are 
necessary, program conversion can be relatively 
simple. Also, you can virtually double your soft¬ 
ware by translating programs published for the 
other machines. 

For the sake of brevity, the following glos¬ 
sary does not contain all of the keywords in Sin¬ 
clair BASIC and TI BASIC—only those words 
which are confusing, complicated, or not directly 
translatable have been listed. For a more com¬ 


plete listing, consult the appropriate user's 
manual. 

Sinclair BASIC 

AND — a logical operator, often used in IF- 
THEN statements 

ACS — function that gives the arc cosine of an 
angle in radians 

ASN — function that gives the arc sine of an angle 
in radians 

AT — used in a PRINT statement to give a location 
at which to PRINT 

BREAK — stops program execution, key activated 
and may not be included as a command in a 
program 

CLEAR — deletes all variables from memory 
CLS — clears the screen 
CODE — a string function used to obtain the 
numeric value of a given character 
CONT — resumes execution of a program fol¬ 
lowing a report code 

COPY — copies the contents of the screen to 

DELETE — erases keywords and characters while 
programming 

FAST — fast mode, a time-saving mode for in¬ 
creased RUN speed 
FUNCTION — function mode 
GRAPHICS — graphics mode 
INKEY$ —used in IF-THEN statements as a con¬ 
ditional statement, executes exclusive of ENTER 
LLIST — lists the contents of a program listing to 

LOAD — loads a prerecorded program from cas¬ 
sette tape to the computer's memory 
LPRINT — PRINTS to printer 
NOT — inverts the truth value of an expression 
OR — a logical operator, used in conditional 
statements 

PAUSE — creates a time delay while the program 
is RUNning 

PEEK — gives the value of the byte at a specific 
address in memory 



PI — gives the value of PI 
PLOT — draws a pixel at a given location 
POKE — puts a numeric value into memory at a 
specific address, erasing the previous one 
SCROLL — scrolls the screen up one line, elimi¬ 
nating the top line 

SLOW — slow mode, the standard operating 

UNPLOT — erases a pixel at a given location 
USR — calls a machine language routine at a spe¬ 
cific memory address 

Tl BASIC 

APPEND — an open mode, allows data to be 
added at the end of the existing file 
ASC — ASCII value or character code 
BASE — option base 

BREAK —- sets breakpoints in a program, used 
for error checking 

BYE — erases memory, returns to title screen 
CALL — special subprogram to obtain color and 

CLOSE — closes the association between a file 
and a program 

CONTINUE (CON) — continues a program after 
a breakpoint 
DATA — stores data 

DEE — defines user-established functions in a 
program 

DELETE — removes a program or data file from a 
filing system 

DISPLAY — prints on screen only 

ELSE — conditional part of IF-THEN/ELSE 

statement 

END — terminates program, similar to STOP 
EOF — End-Of-File, determines if the end of a file 
has been reached on an accessory device 
FIXED — files with a specified length, used with 
RELATIVE or SEQUENTIAL 
INTERNAL — file type recorded in machine 
language 

NUMBER (NUM) — automatic line number 
generator 

OLD — loads a previously SAVEd program 
ON — a conditional numeric expression, used 
with ON-GOTO or ON-GOSUB 
OPEN — prepares to use data files stored in ac¬ 
cessory device 

OPTION — option base, sets lower limit of array 
subscripts to 1 instead of 0 
OUTPUT — transfers data out of a program 
PERMANENT — file life 


POS — position 

READ — reads data in DATA statements 

REC — points to a specific record in a RELATIVE 

file 

RELATIVE — defines a file with FIXED 
RESEQUENCE (RES) — reassigns line numbers 
RESTORE — identifies which DATA to use with 
the next READ 

SEG$ — string segment, substring 
SEQUENTIAL — defines a file, used with FIXED 
or VARIABLE 
SUB — part of GO SUB 

TRACE — outlines the order that statements will 
be performed when the program is RUN 
UNBREAK — removes breakpoints 
UNTRACE — cancels TRACE 
UPDATE — an open mode, for reading and 
writing into files 

VARIABLE — defines a varying length file, used 
with SEQUENTIAL 

Special Subprograms Used With 
Graphics And Sound In Tl BASIC 

Each subprogram is preceded by CALL (for ex¬ 
ample, CALL CLEAR) 

CLEAR — erases the entire screen 
COLOR — specifies screen character colors 
SCREEN — changes screen color 
CHAR — defines user-special graphic characters 
HCHAR — places a character and repeats it hori¬ 
zontally 

VCHAR — similar to HCHAR except repetition is 
vertical 

SOUND — produces tones and noises of different 
duration, frequency, and volume 
GCHAR — reads a character anywhere on the 
screen 

KEY — transfers character directly from keyboard 

to program without ENTER 

JOYST — inputs data with remote controllers 

Easy Conversions 

Many of the commands and statements of these 
two BASICS are directly translatable. Table 1 shows 
the direct BASIC equivalents for Sinclair BASIC 
and Tl BASIC. The only major differences between 
these two dialects are in their nomenclature. 

Several dialects of BASIC have an ON-GOTO 
statement expressed as: 

where x is the value of a numerical expression 
and w, y, and z are line numbers. This statement 
is available in Tl BASIC, but not in Sinclair BASIC. 
Through the use of conditional expressions, the 


Sinclair BASIC substitution is: 

GOTO (w AND x=l)+(y AND x=2)+(z AND x=3) 
The operators AND and OR would make this 
possible. 

The translation of many program lines re¬ 
quires only the replacement or substitution of a 
word unique to that particular BASIC. Several of 
the more common functions and statements are 
evaluated in this manner in Table 2. The following 
Sinclair BASIC line will await the pressing of the 
Y key, exclusive of ENTER: 

To perform the same statement in TI BASIC, 
replace INKEY$ with the KEY subprogram, as 
follows: 


The main difference is in the structuring. The 
KEY subprogram (subprograms are obtained with 
CALL) uses three variables to establish where the 
key is originating, its ASCII code, and its status. 
In this example the ASCII code of 89 represents 
the Y character. 

TI BASIC has the ability to store expressions 
and assign values to these variables with the state¬ 
ments DATA, READ, and RESTORE (see the glos¬ 
sary). Vast arrays can be developed and initialized 
with this method. Sinclair BASIC is not directly 
convertible with DATA, READ, and RESTORE. A 
large battery of LET statements could crudely 
handle the data. Alternatively, a properly DIMen- 
sioned INPUT statement allows the creation of 
such an array. Upon completion, the INPUT state¬ 
ments are removed and a GOTO command is 
used for program starting (RUN erases the vari¬ 
able array). 

String Handling 

Strings can be equally bothersome. Slicing will 
supply usable substrings in Sinclair BASIC. A 
string expression's parameters govern the start 
and finish of the slice. No special statement is 
necessary: 

A$(x TO z) 

with x representing the starting number and z the 
finish. For example: 


The statement SEG$ (A$,x,y) in TI BASIC has the 
same result, but, again, with different nomencla¬ 
ture. X is the number of the start for the substring 
and Y is the length of the substring. For example: 

A$ = "COMPUTE" 

SEG$ (A$,4,4) = "PUTE" 

While string slicing is easily translated, the TI 
BASIC user-defined function is not. DEF allows 
the definition of functions within a program. 


The string function's name is X and the string 
expression is Y. VAL and string variables can be 
user-defined in Sinclair BASIC. 

LET X$ = "Y" 

This is a very limited and a "sometimes-maybe" 
proposition. DEF has the ability to also handle 
numeric functions. This ability, as well as using 
parameters in argument evaluation, is beyond 
VAL's means. 

When attempting a program conversion you 
may run across a few Sinclair BASIC terms that 
are completely unfamiliar to you. The terms USR, 
PEEK, and POKE are not procedures for the 
examination of some strange alien creature. They 
are primarily associated with direct access to mem¬ 
ory. To call a machine language routine that begins 
with a specific address, USR is used. This will 
start a machine language program running. POKE 
is used by the T/S-1000 to store a numeric value at 
a specific address in the computer's memory. For 
example: 

POKE 17529, 38 

POKES the value 38 into address 17529. Con¬ 
versely, the PEEK command is used to read certain 
addresses to see what is stored there. The PEEK 
command is followed by the address to be 
PEEKed. 

PRINT PEEK 17529 

would PRINT the number 38. When you are 
translating a program from Sinclair BASIC which 
contains USR, PEEK, and POKE statements, you 
must find out what they accomplish and then 
interpret that into TI BASIC. 

PRINTing on the screen is accomplished by a 
blending of line and row markers. Memory con¬ 
servation techniques notwithstanding, PRINT 
can be used to move the PRINT line. For example: 

PRINT 

PRINT "COMPUTE" 

Sinclair BASIC also allows the movement of PRINT 
with AT and TAB. 

PRINT AT x,y 

and 

PRINT TAB y 

TAB moves the PRINT position a prescribed 
number of spaces to the right. Even though TAB 
is present in TI BASIC, the vocabulary is different. 
Line changes are accomplished with colons (:). 
Duplicating the above examples, 

PRINT::...(x) TAB (y) 

and 

PRINT TAB (y) 

X is the number of colons necessary to equal the 



value of the line number (x) in the Sinclair BASIC 
example. 

The Timex/Sinclair lacks color and sound 
features, but these features are of importance on 
the TI-99/4. TI BASIC's color and sound statements 
are subprograms that begin with CALL. Clever 
usage of Sinclair BASIC's character set can dupli¬ 
cate some of these color combinations. As a rule, 
however, TI BASIC CALL subprograms should 
be removed and not directly substituted in a pro¬ 
gram conversion to Sinclair BASIC. This allows 
concentration on the program's more important 
graphics. Consultation with Texas Instruments' 
User's Reference Guide will provide the proper pro¬ 
tocol for development and inclusion of color and 
sound subprograms in a Sinclair BASIC converted 
to TI BASIC program. 

To illustrate the principles of program 
conversion, examine these sample programs. 
While each program is unique in its results, the 
approach is similar and convertible. The purpose 
of this program is to display the entire character 
set along with the character codes. 

T/S-1000 Version 

40 PRINT AT 7,10;'a$;"{6 SPACES)'' 

50 PRINT AT 7,17; A$;“{6 SPACES)" 

60 PRINT AT 13,10; A$;''{6 SPACES}" 

70 PRINT AT 13,17; A$;“{6 SPACES}" 

80 NEXT A 

TI-99/4 Version 



220 CALL SOUND(400,110+80*!S-3>,1> 



In line 10 of the Timex/Sinclair example, a 
loop establishes the number of character codes to 
be examined (the entire character set is 0 to 255). 
Note that the characters with codes 67-127 can¬ 
not be printed and will show on the screen as 
question marks. Lines 20 and 30 PRINT the code 
or numeric value for each character. The arrange¬ 
ment of the printed characters is defined in lines 
30-40. In this way, you can easily interpret the 
delay, and read the code value and the character 
almost simultaneously. This program will RUN 
until BREAK is pressed. 


Table 1: 

Reference Chart Of BASIC Equivalencies 



Substitution Chart For BASIC Nonequivalents 




PRINT 

DISPLAY 

G ^HV AND^O-2)+(Z AND X =3) 

ON X GOTO W.Y.Z 





next E x“ iorxztoy 

Six 2 ™" 


SEG$(A$,X,Y) 

IP" 

DEF X=Y 



ASN1 

IT /2 or 4*ATN(li/2 o, 2*ATN(1) 

goto Y z THEN GOT ° A 

IF X=Y THEN A ELSE Z Q 



































Commodore 
64 ROM Generations 


Jim Butterfield, Associate Editor 


Commodore products are often subject to changes in 
logic. Not marketing logic or pricing logic (although 
they change too), but the internal logic that drives the 
machines: the programs in ROM. This has been true of 
PET/CBM and various disk systems. This article traces 
differences in two major ROM releases of the Commo¬ 
dore 64 computer, plus a third released with the SX-64 
portable computer. 



The first 64s used ROM set 1. Before releasing a 
European version of the 64, Commodore de¬ 
veloped ROM set 2. ROM 2 is unique in that it's 
the same for North America and Europe, yet rec¬ 
ognizes and copes with differences between the 
two environments. More on that later. 

Programs developed on ROM set 1 sometimes 
didn't seem to work on ROM set 2. This was par¬ 
ticularly true when the screen was set up using a 
POKE statement. For example, a user clearing the 
screen and then typing the command POKE 1500,1 
will print a letter A around the middle of the 
screen, but with ROM 2 this letter is "invisible." 
Many games and educational programs using the 
screen this way couldn't make the transition from 
ROM 1 to ROM 2; attractive graphics would be¬ 
come invisible and the effect would be lost. 

I have met a third ROM recently; it 7 s used in 
the SX-64 portable computer. There are small 
differences: For example, disk activities are given 
preference over tape, and screen POKEs are once 
again legal. 

In all cases, the BASIC language in ROM is 
not changed (addresses $AOOO to $BFFF). All 
changes are in the Kemal ROM, which resides at 
addresses $E000 to $FFFF. 

All three ROM sets are very similar; the dif¬ 


ferences are largely cosmetic. Sometimes, of 
course, cosmetic differences are enough to prevent 
a particular program from working in a satisfactory 
manner; but there's a strong bond between all 
models I have examined. 

The Tape Pause 

When you give a tape LOAD command, the com¬ 
puter blanks the screen and searches for a program 
"header" on the tape. When it finds a program, it 
reports the name with a message, FOUND 
XXXXX, unblanks the screen, and waits. When 
you touch a key (preferably the Commodore Logo 
key), the screen blanks once again and the pro¬ 
gram starts to load. 

ROM 1 waits forever. If you don't press a 
key, it keeps waiting. ROM 2, however, waits 
only a few seconds and then proceeds with the 
program load activity. ROM 3 for the SX-64 doesn't 
have a cassette tape connection, so it doesn't do 

Why does the screen need to blank? Here's 
the reason: The screen interferes very slightly 
with the processor. Roughly once every V 2000 sec¬ 
ond, the processor chip is stopped briefly to allow 
the video chip to get extra information from 
memory. This is no hardship except when we 
need to read or write tape. 

When cassette tape is active, the processor 
needs to time events precisely. It can't afford to 
miss even the brief time lapse that the video chip 
might cause. So it turns the screen off in order to 
get the most efficient timing "edge." 

Technical note: The "Find Tape Header" sub¬ 
routine at $F761 is changed in ROM 2 so that it 
calls a new subroutine at $E4E0 to allow time-out. 
The same coding is used in the SX-64 ROM, but 
it 7 s not useful since this machine can't use tape. 



Screen Clear 

When ROM 1 dears the screen, it sets the fore¬ 
ground color of all screen locations to white. As a 
result, it's easy to POKE screen memory and have 
white characters appear. 

ROM 2 changed all that. When the screen 
clears, the foreground color of all characters is set 
to the background color. If you POKE to an unused 
location, you'll end up printing blue on blue, 
which makes it invisible. The character is indeed 
there: You can see it if you place the cursor over 
that position. But it's not much use to the viewer. 

Commodore may have done this to reduce 
screen "sparkle"—colored or white flashes that 
appear randomly on the screen. Whatever the 
reasoning, it caused writers of software some 
anguish if their existing programs POKEd the 
screen a good deal. Many Commodore demon¬ 
stration programs lost their appeal on the new 
machines. All programs would still run, but the 
screen wouldn't look right. 

With the new SX-64 ROM, we're back to al¬ 
lowing screen POKEs. It may be too late for soft¬ 
ware writers, but when the SX-64 clears the screen, 
it sets the foreground color of all screen locations 
to the cursor color. That's better than ROM 1, 
which sets white only—you have a chance to 
choose the POKE color. 

Technical note: The Clear-a-Line subroutine 
at $E9FF was changed slightly to call a new sub¬ 
routine at $E4DA; this sets character color to back¬ 
ground color on ROM 2. On SX-64 ROM, character 
color is set to the value from $0286, the current 
"cursor" color. 

Different Crystal Speeds 

ROM 1 was designed for North American use. 
ROM 2 was designed for worldwide use, and 
considerable thought was put into creating a uni¬ 
versal design. When power is applied to the 
computer, ROM 2 does some interesting detective 

Very early in the game, ROM 2 set the raster 
interrupt to fire at scan line 622. Here's the trick: 
There is no line 622 on North American sets; if 
the interrupt signal fires, we must be elsewhere. 

Depending on the continent, the ROM sets 
up timing for the clock and RS-232 transmission. 
What's happening here is that the two different 
types of machine are driven at different "crystal" 
speeds, and the program must compensate for 
this to allow consistent overall speed. 

The programmer on a ROM 2 system must 
keep in mind that the raster interrupt register in 
the video chip has already been used by the sys¬ 
tem; it cannot be assumed to be zero. 

Technical note: The table at $ECB9 which 
sets up the video chip has been changed to include 
the raster interrupt. The Power-Up Reset program 


itself has been changed at $FCFB by the insertion 
of a call to a new subroutine at $FF5B. If line 622 
(Europe) is detected, address $02A6 is set to 1 to 
signal "European System." This new location, 
$02A6, is used to set up the timer which creates 
"jiffies"—Veo-second interrupts. It will also be 
checked if the RS-232 channel is opened, and 
timing information extracted from the appropriate 
table. 

Small Stuff 

ROM 1 had troubles if you tried to PRINT# to a 
device that wasn't there; ROM 2 has its act together 
a little better. 

SX-64 ROM identifies itself with a new mes¬ 
sage: SX-64 BASIC V2.0, in case you didn't notice 
that it was an SX-64 you had. 

If you hold down SHIFT and press RUN/STOP 
on the SX-64, you'll get a load/run from disk; the 
screen reads LOAD":*",8 ... RUN. This data is 
stored in an area of memory that usually contains 
the message PRESS PLAY, but you won't be using 
the cassette this time so you won't miss that mes¬ 
sage. Any attempt to use a cassette on the SX-64, 
by the way, will result in an ILLEGAL DEVICE 
NUMBER message. 

The differences are not great. Most users will 
spot only the tape pause and the screen POKE as 
operational differences. 

Serious programmers will appreciate the fact 
that changes have been made as "patches," which 
means that previous entry points have not moved; 
they are still in the same places that they used to 
be. A call to a machine language subroutine at a 
given location will still be good. 

There are still things that many users would 
like to see improved in Commodore 64 BASIC 
and Kemal. In particular: The INPUT statement is 
uncomfortable at times, and certain types of screen 
editing work awkwardly. You may have a wish 
list of your own. It seems quite likely that we'll 
see another ROM system one of these days. 

Coming Soon 

Commodore is said to be working on new ROM 
systems for the 64 and its peripherals. Compati¬ 
bility is expected to be retained with previous 
ROMs, but certain operational annoyances will be 
eliminated. 

Watch for a new Kemal ROM—we expect it 
to be coded 901227-03. It will fix up a couple of 
problems associated with screen usage. 

The Commodore 64, like the VIC-20, behaves 
oddly if an INPUT statement is written with a 
lengthy prompt; if the prompting message is long 
enough, the user input will need to be typed onto 
the next line of the screen. In such a case, the 
computer receives a peculiar input: As well as 
reading what the user has typed in, it reads its 
own prompt message. 


A more serious problem arises if a user types 
in a line longer than 80 characters, and then backs 
up using the Delete key. The too-long line goes 
beyond two rows on the screen, of course; but 
when the user backs up, the computer might stop 

The above problems are expected to be fixed 


when the new version 3 chip is released. In addi¬ 
tion, some of the above-noted changes for the SX- 
64 will also be implemented—for example, screen 
POKEs. 

Commodore is also said to be working on 
new logic for printers and disk units. Watch for 
them, too. 


Commodore 1541 Generations 


Tracking the generations of Commodore's 
1541 disk drive is not unlike reading a mystery 
novel. Unfortunately for 1541 owners. Com¬ 
modore so far has not written the last page in 
which the mystery is revealed, so we can only 
examine the clues and speculate. 

Clue No. 1: The original 1541 had a 
"long" circuit board which extended the 
length of the drive. This board probably was 
the same as was in the 1540 drive, predecessor 
to the 1541. 

Clue No. 2: Both the 1540 and the orig¬ 
inal version of the 1541 had white cases. 

Clue No. 3: Later versions of the 1541 
have brown cases, and a "short" board which 
extends about half the length of the drive. Our 
sources tell us that the short board is a re¬ 
designed long board and that when the circuit 
board was redesigned, timing problems 
showed up in the drive. 

Clue No. 4: ROM chips bearing four dif¬ 
ferent part numbers have been seen in 1541 
drives. During a teleconference on the Com¬ 
modore Information Network on March 29, 
1984, a Commodore Research & Development 
representative gave the part number of the lat¬ 
est ROM as 901229-05. (The suffix 05 indicates 
the ROM version.) ROM chips with suffixes 
01, 02, and 03 also have been seen in 1541 
drives. 

Clue No. 5: During the teleconference, the 
Commodore representative said that one of the 
changes incorporated into the 05 ROM version 
had to do with the serial bus. (Peripherals 
such as the 1541 and the 1525 printer connect 
to the Commodore 64 through the serial bus.) 

Clue No. 6: Owners of the 1541 have re¬ 
ported problems when trying to use two 
1541s; occasionally, when a program accesses 
one of. the drives, the system locks up. Prob¬ 
lems also have been reported involving lockup 
on systems with one 1541 drive and the Com¬ 
modore 1526 and MPS-801 printers. 

Clue No. 7: 1541 users report an inter¬ 
mittent problem when saving files to disk using 
the replace option (SAVE "(3)0:filename",8). 
Instead of replacing the intended file, the 


drive's operating system writes over another 
file on the disk, and changes the directory 
pointers so that the intended file is no longer 
accessible. A similar problem has been re¬ 
ported in the Commodore 4040 drives. At the 
teleconference, the Commodore representative 
said he'd never experienced this problem. 
However, he also said that the 4040 and 1541 
used the same basic operating system. 

Clue No. 8; A technical representative 
with Integrated Computer Repairs (ICR), of 
Santa Mesa, California, told us that his com¬ 
pany repairs and updates the 1540 and 1541 
drives. ICR claims that merely replacing the 
ROM chip with an 05 version is not enough; 
they also make hardware changes, modifying 
the short circuit board. 

Clue No. 9: Overheating problems have 
been reported with the 1541. After the drive 
has been on for several hours, some users re¬ 
port input-output errors and other problems. 

Clue No. 10: In the past. Commodore 
representatives have said that the 1541 ROM 
changes were "mainly cosmetic." . 

Clue No. 11: ICR claims that the drives 
they have updated no longer have lockup 
problems. It is not clear whether their update 
solves the save-with-replace problem. 

Clue No. 12: COMPUTE! made several tele¬ 
phone calls to Commodore Business Machines, 
Inc., asking Commodore to respond to the 
above items. Ms. Susan West, of the Public 
Relations Department, promised to find a tech¬ 
nical representative who could answer our 
questions. We never heard from a technical 
representative, and Ms. West failed to return 
our subsequent calls, the last placed as this 
article was going to press. 

So, it seems that Commodore has issued 
at least four different versions of the 1541 disk 
drive, for reasons which are known only to 
them. And problems may exist (or have ex¬ 
isted) not only in the ROM chips, but also in 
the board circuitry. Finally, it appears that 
Commodore is unwilling to help us solve the 
mystery. @ 




Atari 

MacroDOS: 

Part 2 

Jerry Allen 


Last month we introduced "Atari MacroDOS" 
and presented a BASIC program which loads the 
MacroDOS machine language. This month we'll 
look at some technical details of MacroDOS and 
present a disassembly of the program. 

Assembler users can alter the MacroDOS 
commands table (CMDTAB) if they so desire. 

Just remember to change lines which check for 
command input to reflect the new command let¬ 
ter. Also, revise TAB1 if necessary. 

You can append another AUTORUN.SYS 
program to the end of MacroDOS, such as a 
menu loader for BASIC. 

Assuming you have MacroDOS up and run¬ 
ning as AUTORUN.SYS, enter DOS, then load 
the other AUTORUN.SYS from another disk. 
SAVE with APPEND ("D:AUTORUN.SYS"). En¬ 
ter the beginning and ending addresses at the @ 
prompts. If necessary, return to the cartridge and 
POKE or otherwise change the INIT and RUN 
addresses. Return to DOS and SAVE with ap¬ 
pend again to pick up the addresses just altered. 

Finding Load Addresses 

If you can't figure out the load addresses, use 
this program: 

10 0PEN#2,4,0,"D:YOURPROG.QBJ 


memory is loaded, OS checks for a new header 
of 255,255. If it is there, the header is ignored, 
and the next four bytes will be the new from-to 
load addresses. 

Loading With Page 6 

Loading RUN with page 6 (1536) would look 
like: 

$E0(224),$02(2),$E0(224),$02(2),$00(0),$06(6) 

(without the header). With a little math and 
modification of the program, you could find all 
the load addresses of any compound load file. 

If you don't want to type the programs in, 
send $3, and a disk or tape with an SASE mailer. 
Jerry Allen 
1906 Carnegie #£ 

Redondo Beach, CA 90278 

MacroDOS, Machine Language Source Code 

Refer to the "Automatic Proofreader" article before typing this 


0200 ;EQUATES 



0270 MEMLD = *2E7 


60 CL0SE#2 

The first two bytes should be a header of 255 
($FF). The next four bytes will be the beginning 
and ending addresses of the load (two-byte num¬ 
bers in low byte, high byte format). 

If the file loads to multiple address areas 
(including RUN and INIT) after the first block of 














Commodore 
Garbage Collection 

Part 2 

Mull Butterfield, Associate Editor 


last month, we looked into some of the causes of 
garbage collection delays, and investigated some of 
its working mechanisms. It's time to put our knowl¬ 
edge to work by developing some rules. 


The following program will help us see the rules 
by means of examples: 

100 dim A$(800) 

110 FOR J=1 TO 800 
120 A$ (J)="A" 

130 NEXT J 
140 PRINT "X” 

150 PRINT FRE(0) 

160 PRINT “Y- 

Rules of Garbage Collection 

Rule 1: There are static (in place) strings and dy¬ 
namic (created) strings. Only dynamic strings 
have garbage collection consequences. 

Proof: RUN the above program which contains 
only static strings. There will be no significant 
delay between the printing of X and Y. Now 
change line 120 to read: 

120 A$(P=CHR$(65) 

RUN once again; there will be a significant pause 
between the printing of X and Y. 

Rule 2: Garbage collection time depends on the 
number of dynamic strings you keep, not what 
you throw away. 

Proof: Change line 120 to read: 

120 A$(J)=CHR$(65):A$(J)="A" 

RUN the program. Even though we're throwing 


away a large amount of garbage (the first 
A$(J)=), there's no significant delay. 

Rule 3: Performing a garbage collection saves 
you no time on the next one. 

Proof: Enter line 120 as: 

120 A$(J)=CHR$(65) 

RUN and note the delay. Now type: GOTO 140. 
Note that the delay is exactly the same as before; 
the previous collection saved us no time. 

Rule 4: Doubling the number of strings will mul¬ 
tiply the delay by 4. Mathematically, we can say 
that the time varies as the square of the number 
of strings. 

Proof: Change the value of 800 in lines 100 and 
110 to 400. RUN and note that the delay be¬ 
tween the printing of X and Y drops to one- 
quarter of the previous time. 

This last rule is the killer. You might work 
out a test program using ten strings, and when 
your program works satisfactorily expand to one 
thousand items. But your garbage collection time 
doesn't increase by a factor of 100; it jumps to 
10,000 times the original delay. This could be¬ 
come crippling. 

Fixing The Problem 

If you know what to look for, you can usually 
avoid massive garbage collection delays. There's 
no single technique that will do the job. It's best 
to investigate what's causing the garbage and de¬ 
cide on the appropriate action to eliminate the 
problem. 

Here's a list of techniques to get around the 


















































garbage collection hang-up. 

1. Don't Move Strings Around 

Suppose we are writing a program to input sev¬ 
eral names and sort them into alphabetical order. 
It would seem logical to move the names so as to 
put them into the right place. Don't. Use an in¬ 
dex array, which contains only numbers: Move 
the index values, not the strings. 

A simple example: 

100 PRINT "INPUT TEN NAMES” 

110 DIM N$(10),1%(10) 

120 FOR J=1 TO 10 

140 INPUT N$(J) 

150 I%(J)=J 
160 NEXT J 

170 PRINT “SORTING..." 

180 FOR J=9 TO 1 STEP -1 
190 FOR K=1 TO J 

200 IF N$(1%(K)) <= N$(1%(K+l)) GOTO 220 
210 1=1%(K):1%(K)=I%(K+l):I%(K+l)=I 
220 NEXT K,J 
230 FOR J=1 TO 10 

250 NEXT J 

The above program uses a bubble sort technique, 
which is notoriously inefficient; but the point 
here is that the strings N$(..) are never moved. 
Thus, there can be no garbage collection. Note 
that the index array must be initialized before 
use—see line 150. 

2. Clean Up Between Blocks 

Suppose you're reading in a large file of students 
from various classes. For a number of reasons— 
especially processing convenience and shortage 
of memory—you don't read in all the students. 
Instead, you read and process a class at a time. 

Before reading in the next class, set all stu¬ 
dent names, to null strings. Now, force a garbage 
collection with a statement such as Z=FRE(0). 
There will be few or no strings to keep, so gar¬ 
bage collection will be fast. When the next block 
of data—the next class—comes in, it will have 
freshly cleaned memory to use. 

3. Do Local Cleanups 

Many programs like to build strings from GET 
statements. The code often looks like this: 

500 PRINT “TYPE IN YOUR NAME" 

540 GET K$:IF K$="“ GOTO 540 
550 IF K$=CHR$ (13) GOTO 600 
560 N$=N$+K$ 

600 REM CONTINUE . 

This sort of thing creates a lot of garbage. Every 
time line 550 is executed, a new N$ is created 
and the old one is thrown away; and N$ gets 
bigger and bigger all the time. There's also gar¬ 


Configuration Of BASIC Memory 



— Top-of-BASIC memory 

— Bottom of (dynamic) strings, 
moving down 

— End (top) of arrays 


Dynamic 




Arrays 


Variables 

— Start of variables 


Program 

— Start (bottom) of BASIC 




bage from K$, but it's only a single character at a 

If N$ and K$ were our only strings, we'd 
have no problem. Garbage collection time de¬ 
pends only on what you keep, not what you 
throw away; and keeping two strings isn't much 
work. However, if this were part of a program 
which also had a thousand names and addresses, 
we'd be in trouble; everything would need to be 
reclaimed, and the delays would become unprac¬ 
tically long. 

Local Collection 

If we're careful, we can get around this problem 
by setting the stage for a "local'' collection. We 
might reason as follows: During the above code, 
N$ and K$ are our only working strings. If we 
make all the other strings disappear momen¬ 
tarily, we may generate all the garbage we like, 
since garbage collections will be virtually in¬ 
stantaneous. When we're finished, we must care¬ 
fully force one last collection to get rid of any 
leftover garbage, and then make these missing 
strings reappear. 

We can do this by temporarily moving the 
top-of-BASIC pointer down to match the dy¬ 
namic string pointer. This will fool the garbage 
collection routine into thinking that there are no 
dynamic strings except the ones we have just cre¬ 
ated. But we must remember to put the top-of- 
BASIC pointer back when the job is finished, or 
we'll suffer permanent loss of memory. 

The top-of-BASIC pointer may be found on 
the VIC and 64 at addresses 55 and 56. We must 
save the values there so that we can replace 
them later, and then use the contents of the 
string pointer (51 and 52) to change the top-of- 
BASIC pointer. (In the PET/CBM, the top-of- 
BASIC pointer is at 52 and 53, and the string 
pointer is at 48 and 49. We'll show the program¬ 
ming for the VIC/64 below, but you may adjust 
it for your machine.) 













Here's how we would change the above 
coding to eliminate garbage collection dangers: 



Z=FRE(0) 


REM CONTINUE. 


It seems complex, and you must indeed program 
with great care. But it solves the problem. 

4. Use Numeric Values 

Who says that everything that seems alphabetic 
must be a string? A month can be coded 1 to 12; 
a grade of A to F can be a numeric from 1 to 6. 

Where the number of possible strings is 
limited—a class, a region, an airline—using a nu¬ 
meric system is quite feasible. You can always 
look up the string you want by using the number 
as an index and getting the name out of an array. 

I wouldn't recommend that we all lose our 
names and become numbers within the com¬ 
puter. But a little sensible data reduction can save 
a lot of garbage collection. 


5. Brute Force 

Sometimes conventional methods fail. Your data 
consists of a large number of names which have 
been read in from a file. You need to make 
changes to a substantial number of these names. 
There seems to be no way you can control the 
amount of garbage. What then? 

Use The Disk 

When all else fails, write out all your strings to 
disk. Set the strings to null values and force a 
garbage collection—this will take place instanta¬ 
neously. Now read them back in to the newly 
cleaned-up memory. 

You can watch the string pointer (addresses 
51 and 52 on the VIC/64), and when it seems to 
be getting near the danger point, initiate this 
whole operation. At least it will be under your 
control; you can print a message to the user 
(TAKE A BREAK WHILE I UNSCRAMBLE MY 
BRAINS), and may even get the bonus of having 
generated a data backup or checkpoint in case of 
loss of power. 

And it's a lot better than having the machine 
go dead for twenty minutes or more. 

Copyright © 1983 Jim Butterfield Q. 





















NEWS# PRODUCTS 


Stress Reduction 
Software 


Relax, a computer-controlled 
biofeedback system aimed at 
stress reduction, is available 
from Synapse Software for the 
Atari, Commodore, Apple, and 
IBM personal computers. 

The system allows the user 
to observe and measure his or 
her stress levels on a video 
monitor or television set, and 
provides a method to attempt to 
reduce those levels. 

A headband with three 
electromyograph (EMG) sensors 
measures tension in the fore¬ 
head's frontalis muscle. The 
software converts these mea¬ 
surements into visual patterns 
designed to monitor the stress 
level. An audio tape has a pro¬ 
gram of therapeutic relaxation 
exercises, and a workbook pro¬ 
vides guidelines for reducing 
stress and establishing a per¬ 
sonal stress management profile. 

Relax is available for 
$139.95. 

Synapse Software 
5221 Central Avenue 
Richmond, CA 94804 
(415) 527-7751 


Apple Educational 
Games 


Methods and Solutions, Inc., 
has announced its Mindplay line 
of educational software games 
that teach children from four 
years of age and up skills in 
measurement, following direc¬ 
tions, memory, map reading, 
tactics, vocabulary, grammar, 
art, and mathematics. 


The six educational games 
in the series include Bake & 
Taste, programs that teach 
youngsters to measure and fol¬ 
low directions; Dyno-Quest, a 
game of memory, map reading, 
tactics, and the discovery of 
dinosaurs; Picture Perfect, a 
joystick-based game that teaches 
children to draw and to color 
shapes, designs, and animals; 
Race the Clock, a matching game 
of words and hidden pictures; 
Cat 'n Mouse, a maze game using 
word and picture associations; 
and Math Magic, a monster- 
filled arcade game that teaches 
addition and subtraction. 

The games are priced from 
$34.95, and are available for the 
Apple II family of computers 
and for the IBM PC and PCjr. 
They will be available for the 
Commodore 64 this fall. 

Methods and Solutions, Inc. 

300 Unicom Park 
Woburn, MA 01801 
(617) 933-3298 


Coleco Adam 
Data Packs 

Victory Software has introduced 
blank data packs for the Coleco 
Adam computer. The blank, 
preformatted tapes store about 
250 pages of information. 

The tapes are available for 
a suggested price of $3.98. 

Victory Software has also 
announced its new line of 
games for the Adam, including 
Bounty Hunter ($19.95), an Old 
West text adventure game. 
Victory Software Corporation 
1410 Russell Road 
Paoli, PA 19301 
(800) 243-1515 
(215) 296-3787 


Apple, IBM 
Classroom Software 


Classmate, a classroom grading 
and attendance software pack¬ 
age, has been released by 
Davidson & Associates for the 
Apple II, lie and II+, and the 
IBM PC, PCjr and XT. 

The program allows users 
to enter, modify, and store an 
unlimited number of class lists 
for up to 51 students. It stores 
grades, attendance records and 
teacher comments, and com¬ 
putes weighted averages, graphs 
grade distribution, class 
rankings and final grades, and 
displays or prints out all records. 

The program also can sort 
by student name or class des¬ 
ignation, and can display or 
print out individual scores, 
either on a particular assign¬ 
ment or for all assignments. 

The program will give out 
either a single student's or a full 
class's complete or partial record. 

In addition, the program 
can generate individualized par¬ 
ent and student reports. 

Classmate is available for 
$49.95. 

Davidson & Associates 
6069 Groveoak Place, #12 
Rancho Palos Verdes, CA 90274 
(213) 383-9473 


Foreign Language 
Tutorials 


Soflight Software, a division of 
M. P. Computer Services Cor¬ 
poration, has introduced a new 
product line of foreign language 
development software. 

The programs were de- 













signed for the Apple II and lie, 
with software for the Atari and 
IBM PC and PCjr to be avail¬ 
able in the future. 

One disk drive is required 
to run the program. 

All programs teach 1000 of 
the most common words in the 
target language. Where words 
have more than one meaning, 
the program allows for those 
other meanings, along with En¬ 
glish translation. 

The package retails for 
$56.95. Languages currently 
available include Spanish, 
French, German, Italian, Biblical 
Hebrew, modern Hebrew, and 
Arabic. Latin, Russian, Polish, 
Swedish, and classical Greek 
will be available in the near 

Each language program is 
menu-driven with sequential re¬ 
view, random review, and quiz 
options. 

Soflight Software 
2223 Encinal Station 
Sunnyvale, CA 94087 
(408) 735-0871 


Personal Finances 
Software 


A software product designed to 
help consumers make personal 
financial decisions has been an¬ 
nounced by Electronic Arts. 
Called Financial Cookbook, the 
program contains "recipes," or 
formulas, that produce answers 
about money matters. 

Through the program's 32 
different recipes, users can fig¬ 
ure such data as returns on in¬ 
vestments, effective tax shelters 
and IRAs, effects of inflation, 
mortgage calculations, and tax 

Each recipe asks the user to 
enter variables, such as interest 
or inflation rates, and then 
makes calculations based on 
those numbers. 

Calculations for 11 basic tax 
shelters available to most con¬ 
sumers are found in the recipes. 
The instruction manual includes 


a tutorial, recipe instructions, 
and index. 

Financial Cookbook is avail¬ 
able for the entire Apple II line, 
the IBM PC and PCjr, Commo¬ 
dore 64, and Atari 800. 

Suggested retail price is $50. 
Electronic Arts 
2755 Campus Drive 
San Mateo, CA 94403 
(415) 571-7171 


Text Adventure 
For Youngsters 


Infocom has announced Sea- 
stalker, an interactive text ad¬ 
venture game for ages 9 and up. 

In it, players aboard the 
specially equipped submarine 
Scimitar must save the Aqua- 
dome, earth's first undersea re¬ 
search station. 

Unfortunately, the Scimitar 
hasn't been tested in deep 
water, and the crew of the 
Aquadome may have a traitor in 
its ranks. If the right course isn't 
charted, players might end up 
as shark bait. 

Solving hints are included 
in the game package. 

Seastalker is available for 
the Apple II, Atari, Commodore 
64, IBM PC and PCjr, and TI- 
99/4A at a cost of $39.95. 
Infocom, Inc. 

55 Wheeler St. 

Cambridge, MA 02138 
(617) 492-1031 


New Product releases are selected from sub¬ 
missions for reasons of timeliness, available 
space, and general interest to our readers. We 
regret that we are unable to select all new 
product submissions for publication. Readers 
should be aware that we present here some 
edited version of material submitted by ven¬ 
dors and are unable to vouch for its accuracy 
at time of publication. 


COMPUTE! welcomes notices of up¬ 
coming events and requests that the 
sponsors send a short description, their 
name and phone number, and an address 
to which interested readers may write for. 
further information. Please send notices 
at least three months before the date of the 
event, to: Calendar, P.O. Box 5406, 
Greensboro, NC 27403. © 


COMMODORE 64 
HACKERS ONLY 

«B00KWARE FROM ABACUS* 



OTHER TITLES COMING SOON! 

ASK FOR FREE CATALOG 

FOR QUICK SERVICE 

PHONE 616-241-5510 

Abacus US Software 

P.O. Box 7211 Grand Rapids, Ml 49510 Add $2.00 
postage and handling. Foreign add $4.00. Michigan 



































The Automatic Proofreader 

For VIC, 64, And Atari 

Charles Brannon, Program Editor 
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How To Type COMPUTERS Programs 


Many of the programs which are listed in COMPUTE! 

video, etc.)- To make it easy to tell exactly what to tyj 
entering one of these programs into your computer, \ 
established the following listing conventions. There i 
separate key for each computer. Refer t< 
tables when you come across an unusual symbol in; 
listing. If you are unsure how to actually enter a cor 

Atari 400/800 

Characters in inverse video will appear like: ocmse® 


an tell the difference between dire’ 


and program 


Once you press the quote (the double quote, SHIFT-2), 
you are in the quote mode. If you type something and then 
try to change it by moving the cursor left, you'll only get a 
bunch of reverse-video lines. These are the symbols for 
i cursor left. The only editing key that isn't programmable is 
: the DEL key; you can still use DEL to back up and edit the 
.1 line. Once you type another quote, you are Out of quote mode. 
'' )u also go into quote mode when you INSerT spaces 

ou'll then be out of quote 
Use the following tables when entering special characters: 


iraphics characters, su 


as CTRL-T, the ball cha 
tter enclosed in braces, 
A series pf identical control characters, such i 
three cursor-lefts, or 20 CTRL-R': 

-SPACES*, 1 *3LEFT), (20R}, etc. 
in inverse video, that character or char 
tered with the Atari logo key. For exan 


Generally, any PET/CBM/VIC/64 program listings will contain 
words within braces which spell out any special characters: 

{DOWN } would mean to press the cursor down key. f 5 
SPACES ) would mean to press the space bar five times. 

To indicate that a key should be shifted (hold down the 
SHIFT key while pressing the other key), the key would be 

type the S key while holding the shift key. If you find an 
underlined key enclosed in braces (e.g., {IO N} ), you should 
type the key as many times as indicated (in our example, 
you would enter ten shifted N's). Some graphics characters 
are inaccessible from the keyboard on CBM Business models 
. (32N,8032). 

For the VIC and 64, if a key is enclosed in special brackets, 
fc >1, you should hold down the Commodore key while pressing 
the key inside the special brackets. (The Commodore key is 
the key in the lower left corner of the keyboard.) Again, if 
the key is preceded by a number, you should press the key 



he character i 


Rarely, y< 


i a Commodore 64 pr 


solitary 


letter of the alph 
can be entered by holding down the CTRL key while typing 
the letter in the braces. For example, {A} would indicate that 
you should press CTRL-A. 

About the quote mode: you know that you can move the 


control. That's why yc 


Delete Character {I 


Texas Instruments 99/4 

The only special characters used are in PRINT statements to 
indicate where two or more spaces should be left between 
words. For example, ENERGY 110 SPACES} MANAGE¬ 
MENT means that ten spaces should be left between the 
words ENERGY and MANAGEMENT. Do not type in the 
braces or the words 10 SPACES. Enter all programs with the 
ALPHA LOCK on (in the down position). Release the ALPHA 
LOCK to enter lowercase text. 


















CAPUTE! 


Modifications Or Corrections To Previous. Articles 


Atari Snertle 

Program 3 (p. 94) of this math tutorial from the 
May issue has a bug in its subtraction routine. In 
those cases when the answer to the displayed 
problem should be zero, a zero will not be ac¬ 
cepted as the correct result. Donald Carlson 
points out that line 362 should read as follows: 

362 IF Q=2 AND K<=L THEN M=L-K 

64 Hi-Res Graphics Editor 

The notes to this program (May issue, p. 82) 
failed to state the required starting and ending 
addresses to use when typing the MLX portion of 
the editor (Program 2). The values are 49152 for 
the start and 51553 for the end. Also, the series 


of steps required to set up the program may 
seem cumbersome. Andy Van Duyne has pro¬ 
vided this short program, which will perform all 
the steps for you: 

10 IF FL=0 THEN FL=1:L0AD"HIRES/ML",8,1 
20 PRINT"(CLRl{2 DOWNlPOKE642,128:POKE44, 
128:POKE32768,0:NEW" 

30 PRINT"(3 DOWN} LOAD "CHR$ (34) "HIRES/BAS" 
CHR$(34)",8" 

40 PRINT"{HOME)"; 

50 POKE 198,6:POKE 631,13:POKE 632,13:POK 
E 633,13 

60 POKE 634,82:POKE 635,213:POKE 636,13 

The program assumes you have used the 
filenames HIRES/ML for the machine language 
portion (typed in with MLX) and HIRES/BAS for 
the BASIC portion (Program 3). Change these 
names in lines 10 and 30 to match the names 
you used. To use the program with tape, change 
the 8 to a 1 in lines 10 and 30. You must have 
the BASIC portion saved on the tape immedi¬ 
ately following the machine language portion. 

The screen dump feature of the editor will not 
work with the new Commodore 1526 printer, since 
this model does not have the dot-addressable 
graphics feature of the Commodore 1525 printer. 



YOU CAN’T TELL 
A DISK DRIVE 
BY ITS COVER!! 



WITH A HAPPY ENHANCEMENT INSTALLED THESE ARE 
THE MOST POWERFUL DISK DRIVES FOR YOUR ATARI COMPUTER 
WARP SPEED SOFTWARE DISK READING AND WRITING 500% FASTER 


HAPPY BACKUP — Easy to use backup of even the most heavily protected disks 

HAPPY COMPACTOR - Combines 8 disks into 1 disk with a menu 

WARP SPEED DOS - Improved Atari DOS 2.0S with WARP SPEED reading & writing 

SECTOR COPIER - Whole disk read, write and verify in 105 seconds 

1050 ENHANCEMENT — Supports single, 1050 double, and true double density 

810 ENHANCEMENT - Supports single density 


*Y BACKUP PROGRAM, 


>Y SECTOR COPY, all with WARP DRIVE i 


he HAPPY DRIVE DC 



HAPPY COMPUTERS, INC. • 


































Ill ii i i 111 







































































































































BSD Enterpriser 


ML PRODUCTS ARE IN ALPHABETICAL OROER WE CARRY A FULL LINE OF LIS' 


IAT YOU WANT. CALL ANO ASK FOR IT 
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“The Complete CARDCO line” 

...and still growing! 


CARDCO provides “Commodore-ready’’ 
computer accessories that will enhance your 
utilization of Commodore-64 and VIC-20 Computers, 
increase their capability, and add to your enjoyment 
and skill. AND, they're available for use with other 
personal computers, too. 

Designed with the user in mind, CARDCO offers fine 
accessories including Printer Interfaces with and 
without graphics. Expansion Interfaces, Memory 
Expansions, Cassette Interfaces, Numeric Keypads 
PLUS “NOW” Software for your VIC-20 and C-64. 

These programs include the “WRITE NOW’ Word 
Processor, “MAIL NOW’ Mailing List, PRINTER UTILITY 


Wheel Design (11 inch carriage). “Commodore- 
ready" ... plus; with compatible inputforPC.PCjr., 
TRS-80 and many more personal computers. 
CARDCO’S NEW "DATA CASSETTE RECORDER/PLAYER” 
is also “Commodore-ready’’ and ready for instant 
shipment at prices that will amaze you. 

CARDCO will constantly increase its line with 
unique and new products to enhance the enjoyment 
of computer owners. 

Write for illustrated literature and prices or see 
CARDCO Computer Accessories and Software 
wherever Computers are sold. 







elling releases from 
hem and do let us know. 


Thank you! 


Our goal is to preserve classic video game magazines so that 
they are not lost permanently. 


People interested in helping out in any capacity. 
Please visit us www.refromags.com 
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available from the publishers themselves. 


[ROMANI 




